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Abstract 
An Analysis of Grit and School-Based Anxiety in Elementary Third Grade Students 
Andrew R. Hoffert 
Dominic Gullo, Ph.D 
 
 The increased focus on standardized testing and assessment as a measure of performance 
and accountability has contributed to a significant increase in the presentation of anxiety in 
children and adolescents in the elementary school setting, impacting between 6% and 18% of our 
youngest school-aged children (Brown, 2013; Reinblatt & Riddle, 2007).  Students are afraid of 
failure and the perceptions and consequences, perceived or realistic, that are experienced as a 
result of poor test performance.  Grit and growth mindset are two related cognitive viewpoints 
that can teach students to look at failure and setbacks as learning opportunities, and that 
improvement towards long term goals can be achieved through hard work and perseverance.  
Grittiness and a shift to a growth mindset are examined in this proposed study as potential 
interventions to counteract the identified increase in anxiety related performance issues in the 
elementary school environment.  Through an explanatory correlational approach, the researcher 
will utilize the Short Grit Scale (Grit-S), both self-report and informant versions, along with the 
Revised Children’s Manifest Anxiety Scale, Second Edition (RCMAS-2) to compare student and 
parent responses and identify whether or not a relationship between the two traits is evident. 
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Chapter 1: Introduction to the Research 
Introduction to the Problem 
 Standardized testing is not a new concept in the realm of public education.  High school 
students have been preparing for the PSAT, SAT and ACT for generations, and although the 
relative weight that these assessments play in today’s college admissions process may vary from 
institution to institution (Gilroy, 2007), their importance to high school students has remained 
somewhat constant.  Admission to top universities, financial aid, scholarships, and academic 
status are all influenced heavily by a student’s performance on these assessments, and so it is 
expected that a certain level of anxiety or stress may be experienced leading up to their 
administration during the junior or senior year of high school (Bradley et al., 2010; Cassady & 
Johnson, 2002; Denizet-Lewis, 2017). 
Since the adoption and subsequent reauthorization of the federal Elementary and 
Secondary Education Act, known commonly as No Child Left Behind (NCLB), educational 
policy makers have sought a higher level of rigor and achievement, and likewise a higher degree 
of accountability for the performance of the public school system (Diamond, 2007; Lobman, 
2014).  While the recently passed Every Student Succeeds Act (ESSA) reverts some of the 
decision making power over the scope and frequency of summative assessments back to the 
states, the expectation for higher performance on more rigorous standards remains (Gewertz, 
2016).  This increased focus on performance measures has included an expansion in the scope 
and frequency of what are considered accountability-driven “high-stakes” tests to include the 
elementary years, with results not only impacting possible student retention and promotion, but 
also school and district status and funding levels.  Government intervention and possible penalties 
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for poor performance, and more recently, teacher and administrator performance evaluations, 
have also been based, in part, on the results of standardized assessments (Heath, 2007; Meisels, 
1989).  Beginning in 3rd grade, students in Pennsylvania can expect to take standardized 
assessments in English Language Arts (ELA) and Math in almost every school year through 8th 
grade, in addition to Science in the 4th and 8th grades, through the Pennsylvania System of School 
Assessment (PSSA).  In addition, high school assessment results in many states are now tied 
directly to graduation requirements.   
The stakes truly are high, and the increased emphasis on one major summative assessment 
has had a significant impact on stress levels experienced by educators at every level.  Even more 
concerning, however, is the impact that these regulatory changes have had on the elementary 
school experience for students at that level (Au & Gourd, 2013; Diamond, 2007; Heath, 2007; 
Lobman, 2014).  While the option under ESSA for progressive interim assessments throughout 
the school year may lower the impact of a one-off summative evaluation, these policies and 
regulations have yet to be written and implemented at the state level.  Significant changes, if any 
occur, may still be years away (Gewertz, 2016).  This increased level of accountability is not only 
taking a toll on the teachers and administrators whose evaluations are linked to their students’ 
performance, but also on the students, who are to be in a constant cycle of assessment and 
preparation for assessments.  Students can expect to participate not only in the final summative 
assessment, but also in a wide array of practice tests, benchmark assessments, and test preparation 
programs throughout the school year (Barksdale-Ladd & Thomas, 2000; Heath, 2007; Saeki, 
Pendergast, Segool, & von der Embse, 2015).  Studies have shown that an increased reliance on 
high stakes testing for accountability can result in a narrowed curricular focus and a shift of 
instructional time and attention towards students on the achievement bubble, rather than on those 
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with greater needs (Saeki et al., 2015). In fact, under new federal ESSA guidelines, these interim 
tests may eventually take the place of the end of year assessments currently being implemented, 
resulting in more frequent testing and a curriculum scope and sequence designed and paced 
directly in alignment with the assessment schedule (Gewertz, 2016). 
 Anxiety in general, and test anxiety in particular, can have significant and lasting negative 
effects on elementary-aged students (Balle & Tortella-Feliu, 2010; Boyle, 2011; Flagg, 2012; 
Lagozzino, 2008; Putwain, 2008; Triplett & Barksdale, 2005).  Not only are both performance 
and achievement impacted, but a social and emotional toll is paid by students who are subjected 
to high levels of anxiety on a continuous basis.  The very tests designed to assess and measure 
performance are, for some students, creating a level of stress and anxiety that is debilitating, and 
could be masking actual levels of academic ability and achievement, not to mention leading to 
problems like school avoidance and ongoing mental health issues later in life (Lohbeck, 
Nitkowski, & Petermann, 2016; N. Segool, Carlson, Goforth, Von Der Embse, & Barterian, 2013; 
Wood, Hart, Little, & Phillips, 2016).  The harmful impact of anxiety does not discriminate by 
gender, affecting both boys and girls.  Studies have shown, however, that adolescent girls 
demonstrate more frequently than their male peers, and with higher level of intensity (DeRuyck, 
2006; Lowe, 2014; Raad, 2013).  In light of the last effect that anxiety can have on development, 
it is in the best interest of educators, who are responsible for the well-being of the whole child, to 
seek out interventions for the prevention, reduction, and management of stress and anxiety in 
their students (Balle & Tortella-Feliu, 2010; Flagg, 2012). 
 Ironically, while the pressure to perform on one-off, high stakes tests has increased across 
public education, another movement towards more rigorous, application-based instruction has 
4 
 
been steadily growing in the same systems and classrooms.  The emphasis on deeper learning and 
21st Century Skills aims to place a greater value on cooperation, collaboration, communication, 
and creative thinking – the 4 C’s – through initiatives like Project Based Learning (PBL)  and 
STEAM (Science, Technology, Engineering, Arts and Math) education challenges students 
through real life problems that require complex solutions (Bell, 2010).  These ideas engage 
students at a deeper cognitive level than traditional rote instruction does, and require a product 
that provides a more accurate picture of a student’s mastery of content, and ability to utilize 
learned concepts to work through problems over time (Ragsdale, 2014).  Complex skills like 
these are simply not accurately measured on traditional standardized tests, and some researchers 
fear that an increased emphasis on high stakes testing may actually prevent educational 
stakeholders from adopting curricular and pedagogical changes that would enhance 21st Century 
teaching and learning (Bell, 2010; Saeki et al., 2015; Schoen & Fusarelli, 2008).  
While some basic academic concepts are undoubtedly necessary in order for a child to 
successfully contribute to these types of complex and rigorous learning activities, it’s also clear 
that a different set of skills – non-cognitive in nature – may be equally, if not more important for 
students to become the successful innovators who will someday be tasked with solving the 
world’s great challenges.  Character traits such as grit, growth mindset, curiosity, tenacity, and 
hope can go unmeasured on one-off, standardized, high stakes tests.  Ironically, it is these traits 
that may not only hold the keys to success on those very assessments, but also to the successful 
development of thinkers and problem solvers for the next generation (Dweck, 2007b; Tough, 
2012; Wagner, 2012). 
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 Recent research into character traits such as grit (Duckworth, Peterson, Matthews, & 
Kelly, 2007) and growth mindset (Dweck, 2007b) has offered new insight on predictors of future 
academic success for students.  Grit – as an observable human characteristic – is defined in the 
research as perseverance and passion towards a long term goal (Duckworth et al., 2007).  A 
related, and arguably foundational concept to grit, is growth mindset – a belief or perspective held 
by an individual that intelligence is malleable, and that practice and work can overcome 
limitations in mental capacity (Dweck, 2007b).  
Instead of focusing attention on IQ or fixed intelligence, Dweck (2007a) and Duckworth, 
et al. (2007) argue that a person’s state of mind, combined with the ability and desire to work 
hard for an extended length of time, are better indicators of potential success in later academic 
pursuits.  With the growth mindset as a frame of reference, a student’s anticipation of, and even 
overall perception of failure fundamentally changes.  Instead of growing frustrated and angry 
when encountering a difficult task or problem, a student with a growth mindset might see 
challenges as interesting and fun - an opportunity for learning and to increase his or her level of 
knowledge (Dweck, 2007b).  At the same time, a person that possesses a high level of grit can 
demonstrate the resolve over time that is necessary to move past a challenge or failure to find 
success at the end of a long process (Duckworth et al., 2007). 
Statement of the Problem 
 A student’s mindset and outlook when encountering a challenge can have a significant 
impact on his or her psyche (Dweck, 2007a).  The problem that this study will address is that 
students who experience anxiety around school and testing situations often perform poorly in the 
classroom and on standardized assessments, which negatively impacts their self-
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confidence.  Fostering higher levels of grit, and helping students to develop a growth mindset 
may inspire them to persevere through challenges, enjoy working through tough problems, and 
ultimately reduce the presence of anxiety, in spite of a continued emphasis on high stakes testing 
in public education. 
Purpose and Significance of the Problem 
Purpose 
The purpose of the research is to identify whether or not the presence (or absence) of 
positive character traits such as grit or growth mindset is related to the prevalence of stress and 
anxiety in elementary students.  By examining a potential relationship between these positive 
non-cognitive traits and expressed levels of anxiety in children, the researcher hopes to add to the 
body of research recommending that schools shift energy and focus onto the development of 
these positive character traits in students.  This shift is not only to be made as a means or strategy 
for increasing performance on increasingly rigorous academic tasks, but also as a potential 
preventative measure against the negative impact that stress and anxiety can have on children.  
Significance of the Problem 
While a significant body of research demonstrates that teaching students to be grittier can 
impact future success and academic performance (Duckworth & Quinn, 2009; Lyon, 2014), a gap 
in the literature exists regarding the examination of these characteristics along with the presence 
of test anxiety and school avoidance – two risk factors in elementary students that have increased 
over the past decade (Brown, 2013; Reinblatt & Riddle, 2007). 
 By identifying a relationship between grit and anxiety, the results of this research may: 
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● Provide guidance in the planning and preparation of curricula or classroom 
experiences that can address the social and emotional needs of students at the 
elementary level 
● Add to the body of research around growth mindset, grit, and other character traits 
that can lead students to successful outcomes 
● Refocus pedagogical practices in the local school district to provide students with 
opportunities to practice and demonstrate positive character traits 
● Assist parents in understanding the importance of positive character skill training 
in the healthy development of their children 
Research Questions 
 The study will focus on the following questions: 
1. Is there a difference between boys’ and girls’ self-ratings of Grit? 
2. Is there a difference between boys’ and girls’ self-ratings of school-based anxiety? 
3. What is the relationship between the elementary children’s level of grit and the prevalence 
of test and school anxiety?  This questions is subdivided into two parts: 
a. What is the relationship between the child’s self-report Grit score and test and 
school anxiety? 
b. What is the relationship between informant (parent) report of child’s Grit score 
and test and school anxiety?   
4. Is there a relationship between parents’ reported levels of grit and their children’s reported 
levels of grit? 
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Conceptual Framework 
 The conceptual framework is designed to provide the reader with important background 
information about the researcher, and any pre-existing stances or belief systems that may be 
guiding the formulation of the problem or research questions.  In the section that follows, I, as the 
researcher, will outline my personal philosophical stances, background experiences specific to the 
problem, and mental models that will influence the design and purpose behind the research. 
Researcher Stances 
In describing my views on the issue of an ontological assumption, or what can be defined 
as the researcher’s perspective on multiple realities, I do not believe that there are multiple 
realities, but rather multiple perceptions of realities.  That is a careful distinction that I make 
because my personal experience is that there is only one truth, although people may bring 
different experiences with them that color that truth or reality in different ways.  It may be 
difficult to distinguish that perspective from a belief in multiple realities, but I believe that there 
is a difference. 
The description of the epistemological assumption - that knowledge is subjective, and 
based on the individual experiences of the subjects - ties in closely with my beliefs about the 
ontological assumptions, which focus on the nature of reality.  In my opinion, people have a wide 
variety of experiences, and to discount those experiences and knowledge bases would do a 
disservice to the work being conducted.  It’s important to get to know the subjects of a social or 
behavioral study like this one in order to understand exactly what their realities are. 
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 Related to my belief that knowledge is subjective, is my understanding of the axiological 
issue, which Cresswell (2012) describes as the idea that the research depends on the values and 
beliefs of the researcher.  The practitioner is therefore obligated to report their potential biases as 
part of the data collection process (p. 20).  If the expectation is that knowledge is subject to the 
experience of the participants, and that the researcher needs to get to know the subjects in order to 
understand the results, then it stands to reason that the researcher’s own beliefs and values will 
start to intermix with those of the participants.  This will lead into a further discussion to follow 
on Social Constructivism as a paradigm (Merriam & Tisdell, 2015). 
 Finally, in addressing the issue of methodology, I do not believe that the research 
questions can change as the research is conducted, but rather that additional questions can and 
should be uncovered in order to make the research as practical and applicable to the setting as 
possible.  Certainly the researcher may uncover new ideas or perceptions as they progress, but 
ultimately, the original question still forms the foundation of the discussion. 
Experiential Base 
In my role as an educational researcher and a consumer of educational research for the 
purposes of improving my practice, I value work conducted in the field that is relevant to the 
current needs of both the professional staff that I supervise, as well as the students that we work 
with on a daily basis.  Throughout my career, I have worked with students who, for whatever 
reason, are marginalized when it comes to the traditional public school measures of performance 
and methods of instruction.  Labels such as “at risk” or “exceptional learner” are often utilized as 
code for the types of students that simply do not learn in the same way as the majority of other 
students.  School does not come naturally to them, and as a result, these students often feel 
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defeated, left behind, or otherwise unable to compete with their peers.  As an educator tasked 
with closing the achievement gap, I’ve been handed a number of different assessment tools that 
can be used to measure deficiencies, as well as a more rigorous version of the same curriculum. 
This curriculum relies on the same delivery style found to be unsuccessful for these learners but 
at a higher level of intensity, with more drill and practice.  I’m then expected to close the gap, 
resulting in frustration for most of those involved. 
 As a practitioner in the field, and as an educational researcher, it therefore is my 
responsibility to identify and explore alternatives that will equip students with the skills and 
strategies that they need to accentuate their strengths in order to overcome weaknesses.  
Additionally, I believe that educational research should be tangible and accessible to the teaching 
staff that work directly with the students, instead of providing only lofty theories that work in 
perfect, sterile, laboratory classrooms.  The best way to generate energy around a new idea is to 
demonstrate its effectiveness in the settings and situations that teachers deal with daily. 
As a systems thinker and change leader, it’s imperative to view any changes or initiatives 
with a wide lens, examining both the short term, and long term impacts of any decisions.  By first 
understanding the system in which one functions, a leader can identify the common negative 
archetype at work, and seek an appropriate positive archetype and strategy needed to make 
significant change (Herasymowych & Senko, 2004).  In the public education system, a vast and 
complex bureaucracy, it would not be difficult to find an example of each archetype hiding within 
the folds of the proverbial robe.  For this study, however, the mental models that connect more 
closely with the problem being researched are “Growth and Underinvestment” and “Fixes that 
Fail,” with corresponding strategies and interventions designed to achieve the positive archetypes 
of “Invest for Success” and “Fixes that Work.” 
11 
 
Mental Models of the Conceptual Framework 
The mental model described as “Growth and Underinvestment” is highlighted by an 
overemphasis on effort in the current failing model, rather than planning and building capacity in 
the areas that can make a difference in performance.  By focusing energy on building skills and 
strategies that are needed for success, and cutting support for the areas causing unintended 
consequences, the system can shift to the “Invest for Success” framework, where leaders 
recognize that time and energy invested to build capacity may not reap immediate rewards, but 
will ultimately lead to lasting success (Herasymowych & Senko, 2004).  Shifting the direction of 
public education towards teaching students the positive skills that they need for future success 
can increase capacity in our students and avoid unintended consequences like anxiety and 
social/emotional stress, ultimately ensuring a more positive outcome in the long term (Figure 1).   
Figure 1, An illustration of the mental models used to develop the conceptual framework for the 
study. 
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Similar to the “Growth and Underinvestment” model, the “Fixes that Fail” model features 
a systematic investment in strategies that are short sighted, treating the symptoms but not the 
underlying problems.  By investing in long term, lasting solutions, and understanding the impact 
that short term fixes can have on the entire system, leaders can achieve actual solutions to the 
problems that persist within the organizations (Herasymowych & Senko, 2004).  In the public 
school setting, a cottage industry of test prep materials, review software, and workbooks has 
invaded the instructional space.  By shifting energy and emphasis to teaching skills and strategies 
that last a lifetime, instead of those designed to get students through the next standardized test, 
real solutions can be realized. 
Research Streams 
 The following brief summaries are designed to introduce the three streams of research that 
will be elaborated upon in the literature review to follow.  An examination of key pieces of 
research in each of these areas lead directly to the development of both the research problem and 
the research questions.  In addition, research findings and evident gaps discussed here served as a 
basis for the rationale behind the proposed study. 
Anxiety in elementary students 
The first stream is a review of the prevalence of school-based anxiety in elementary-aged 
students (Brown, 2013; Cheek, Bradley, Reynolds, & Coy, 2002; Jacob, Suveg, & Whitehead, 
2014; Putwain, 2008).  The researcher will highlight recent studies in the area of anxiety and its 
appearance in children and adolescents at the elementary school level.  Definitions and 
occurrences of both general and test anxiety will be explored, along with the impact that it can 
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have on academic performance and social/emotional functioning.  Finally, research on strategies 
and interventions designed to reduce these types of anxiety in children will be reviewed. 
The prevalence of anxiety in society in general is increasing, and children and adolescents 
are not spared from that trend.  In fact, the reports of debilitating anxiety in children of the 
elementary school age have increased significantly over the past decade (Brown, 2013; Donato, 
2009).  In separate studies, Heath (2007) and N. K. Segool (2009) found that the prevalence of 
test anxiety among both elementary students, and elementary teachers is on the rise, and that 
higher test anxiety has an impact on student academic performance on high stakes tests.  
DeRuyck (DeRuyck, 2006)pointed to increased accountability through the standardized tests 
required by No Child Left Behind (NCLB) as one potential cause of increased levels of test 
anxiety in students.  The early identification, prevention, and/or treatment of anxiety in 
elementary students can effectively mitigate the appearance of more significant mental health 
issues later in life (Balle & Tortella-Feliu, 2010). 
Grit and growth mindset 
The second stream in this study will outline the research behind the concepts of grit and 
growth mindset as non-cognitive skills that are indicators of future success (Duckworth et al., 
2007; Dweck, 2007a, 2007b, 2015; Hochanadel & Finamore, 2015; Laursen, 2015; Tough, 2012).  
While the major focus of interventions for students with academic difficulty has been on 
remediation of basic skills and test preparation, an emerging body of work in the area of student 
mindsets and character traits as they are demonstrated in the classroom setting may provide better 
information about why some students succeed when others do not (Dweck, 2007a; Hochanadel & 
Finamore, 2015). 
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Grit is a character trait that can be defined as a person’s passion and perseverance towards 
a long-term goal (Duckworth et al., 2007).  While some students may demonstrate a natural talent 
or aptitude in a certain skill area, research indicates that this natural ability alone may not be the 
best predictor of success over time.  In fact, a person’s level of grit, as measured on the Grit 
Scale, has proven to be a more accurate indicator of academic success at the collegiate level than 
traditional assessments such as SAT score or cumulative high school grade point average (Chang, 
2014; Duckworth et al., 2007; Laursen, 2015).  One significant building block on the path to 
“grittiness” is the development of what researchers refer to as a growth mindset (Duckworth et 
al., 2007; Hochanadel & Finamore, 2015). 
The state of mind with which an individual approaches a problem or task can be even 
more important than the level of skill or talent he or she brings along with them.  In a study of 
elementary students moving to junior high school, Dweck (2007a) found that students who were 
able to “dig in and do what it takes,” actually saw an increase in grades and performance after the 
transition, regardless of previously measured ability in elementary school (p. 58).  Students who 
felt their abilities were static became overwhelmed and looked for excuses or others to blame for 
their failure (Dweck, 2007b).  In examples that cross over age, race, gender or social class, 
researchers and educational professionals have documented the psychological power of positive 
academic mindsets in improving student outcomes (Burton, 2014; Rattan, Savani, Chugh, & 
Dweck, 2015; Rau, 2016). 
Teaching grit and growth mindset 
Finally, the third stream in this study will identify strategies and interventions for teaching 
students to be “grittier” both in their academic pursuits and in their daily lives (Davidson, 2014; 
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Duckworth & Quinn, 2009; Guidera, 2014; Lyon, 2014; Sheehan, 2014).  After identifying and 
defining the non-cognitive trait called grit, researchers sought a method for measuring the level of 
grit in an individual, also known as a person’s “grittiness.”  The Grit Scale was developed as a 
questionnaire that could be completed by individuals of varying ages, and would reliably measure 
grittiness based on the answers to questions about perseverance and goals in everyday life 
(Duckworth, et al., 2007; Duckworth & Quinn, 2009).  Following development of the Grit Scale, 
some researchers then began to look at methods and interventions for teaching students to be 
“grittier,” and to develop upon the foundation of a growth mindset as they approached academic 
and career goals (Hochanadel & Finamore, 2015; Laursen, 2015; Lyon, 2014; Tough, 2012).  In 
addition, they sought to develop school-wide philosophies around the growth mindset and other 
related non-cognitive characteristics (Guidera, 2014; Sheehan, 2014). 
Definitions of Terms 
Elementary student - A student attending elementary school in Kindergarten through 5th 
grade 
Grit - Perseverance and passion for long term goals, or the sustained and focused 
application of talent over time (Duckworth et al., 2007).  See also: Gritty, Grittier, and other 
descriptors coined by Duckworth’s team. 
Growth Mindset - The belief that the brain is capable of learning and improving, and that 
intelligence is not a fixed trait (Dweck, 2007a) 
Non-Cognitive Academic Skills – Traits and characteristics such as study skills, work 
habits, time management, help-seeking behavior, and social/academic problem solving skills that 
are essential for success in college (Tough, 2012). 
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High Stakes Tests – Assessments tied to state or federal regulatory accountability – used 
to determine whether or not students are promoted, to measure educator effectiveness, and often 
to determine funding levels or governmental intervention in public schools (Diamond, 2007; 
Sloan, 2007). 
Test Anxiety – The demonstrated worry or fear of failure, or the emotional responses to 
the stress of evaluation;  students worry specifically that they will not achieve scores competitive 
with their classmates, or that poor test results would have a negative impact on future grouping or 
academic selection (Lagozzino, 2008; Putwain, 2008). 
Assumptions, Limitations and Delimitations 
Assumptions  
Several assumptions are maintained in light of the proposed study.  First – it is assumed 
that because third grade is the first year for state and federally mandated standardized testing –
introduced through NCLB, and more recently reauthorized through the Every Student Succeeds 
Act (ESSA), it is the most appropriate grade level to consider specific interventions to combat the 
presence of anxiety in students.  While younger students may have experienced some stress with 
separation from their parents, or in starting in a new class or school building, high stakes testing 
is simply not an issue for grades K-2. 
 Second, it is assumed that teachers and educational professionals in the participating 
elementary building view the presence of anxiety as a negative component of a student profile 
and have a desire to seek out solutions to the problem.  The rationale for researching the topics 
covered in the strategies identified is that anxiety has a negative impact on students, and anything 
that can be done to identify and reduce anxiety would be a positive intervention for students. 
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 Finally, it is assumed that students, in their first year of mandatory PSSA test 
participation, recognize and understand the importance and emphasis placed on the assessment, 
and have received some level of test preparation over the course of the third grade curriculum. 
Limitations   
There are three significant limitations that may have an impact on the results of this 
proposed study.  First, many teachers may have their own strategies or interventions planned to 
combat this growing phenomenon of student anxiety that are engrained in their day to day 
classroom management plan.  Likewise, some learning environments or teaching styles might 
actually contribute to higher levels of demonstrated anxiety in students.  These environmental 
factors or strategies may have an impact upon student anxiety in a way that could interfere with 
the results of the study by causing students to register acute or short term levels of anxiety that 
might not otherwise be measured.   
Second, parents also come with varying beliefs about education and how “school” should 
be conducted.  Student participation in the study was voluntary, so parents were presented with 
information about anxiety, as well as about the topics being examined – grit and growth mindset.  
Some families may have maintained the viewpoint that stress was not a problem for their 
children, and opted out of participating as a result, which could have impacted the sample size 
and distribution for research purposes.   
Finally, relationship data between variables is always difficult to control.  In working to 
identify a relationship between increased levels of grit and decreased levels anxiety (or vice-
versa), there will undoubtedly be outside influences that cannot be strictly controlled.  Parents are 
their children’s first teachers, and when presented with information about possible stress caused 
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by academic activities, it’s reasonable to assume that some parents may take action on their own, 
attempting to provide intervention, or attempt to coach their children in a way that may interfere 
with accurate data collection on the evaluation tools. 
Delimitations   
While faculty and parent buy-in can be considered limitations, the level of training and 
information provided prior to soliciting participation in the study from both parents and faculty is 
certainly something under the control of the researcher.  Participating teachers will be in-serviced 
on the concepts of grit and growth mindset, and provided with a strong rationale for the study and 
the potential impact of the results both on their future teaching, and on the design of curriculum 
and instruction going forward.  At the same time, the researcher will provide an information 
session to parents so that they can make an informed decision about participating, and see the 
benefits of examining the prevalence of test anxiety not as an individual affliction, but as a 
general phenomenon occurring in varying degrees among children in the school setting. 
Summary 
  The increased administration of high stakes testing for elementary students, combined 
with additional accountability measures tied to the results has only served to add pressure and 
stress to the school environment for students and staff alike.  While some level of stress is normal 
and can even be helpful in some situations, elevated, sustained levels of stress can lead to anxiety 
that can have lasting, long term effects, including difficulties with academics, attention, self-
regulation, interpersonal relationships, and self-esteem (Lowe, 2015).  The purpose of this study 
is to explore whether or not it could be advantageous to teach students non-cognitive skills and 
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strategies that will not only increase their performance on complex tasks and problems, but may 
also help to alleviate or avoid the stress and anxiety that many elementary-aged students 
experience in relation to the increased emphasis on high stakes standardized testing.  The 
information provided through this research can assist teachers and administrators in planning for 
and preparing students for the difficult tasks and assessments that they will face as they move 
through the public education system.  
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Chapter 2: The Literature Review 
Introduction 
 Elementary school-aged students are experiencing higher levels of anxiety and stress than 
any generation prior (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003).  Beginning in 3rd 
grade, Pennsylvania students can expect to take standardized assessments in English Language 
Arts (ELA), Math and Science in just about every school year through 8th grade. Across the 
nation, high school assessments in many states are now directly tied to graduation requirements.  
The increased level of accountability is not only taking a toll on the teachers and administrators 
who are evaluated by their students’ performance, but also on the students, who seem to be in a 
constant cycle of assessment (Heath, 2007). 
Anxiety in general, and test anxiety in particular, can have significant and lasting negative 
effects on elementary-aged students (Balle & Tortella-Feliu, 2010; Boyle, 2011; Flagg, 2012; 
Lagozzino, 2008; Putwain, 2008).  Not only is performance and achievement impacted, but a 
social and emotional toll is paid by students who are subjected to high levels of anxiety-
producing stimuli on a continuous basis, including problems with interpersonal relationships, 
self-regulation and self-esteem (Lowe, 2015).  It is in the best interest of educators, who are 
responsible for the well-being of the whole child, to seek out interventions for preventing, 
reducing, and managing stress and anxiety in their students (Balle & Tortella-Feliu, 2010; Flagg, 
2012). 
 Recent research into character traits such as grit (Duckworth et al., 2007) and growth 
mindset (Dweck, 2007b) has offered new insight on predictors of future success for students.  
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Instead of IQ or fixed intelligence, Dweck (2007b) and Duckworth, et al. (2007) argue that a 
person’s state of mind, combined with the ability and desire to work hard for an extended length 
of time, may signal more favorable results.  This literature review will first look at the growing 
presence of anxiety among elementary aged students, then define the concepts of grit and growth 
mindset and finally, the review strategies for teaching students to be “grittier.” 
School-Based and Test Anxiety in Elementary-Aged Students 
The first section of this literature review will highlight some of the research in the area of 
anxiety and its appearance in children and adolescents at the elementary school level.  Definitions 
and occurrences of both general and test anxiety will be explored, along with the impact that it 
can have on academic performance and social/emotional functioning.  Finally, research on 
strategies and interventions designed to reduce test anxiety in children will be reviewed. 
The prevalence of anxiety in society in general is increasing, and children and adolescents 
are not spared from that trend.  In fact, the reports of debilitating anxiety in children of the 
elementary school age have increased significantly over the past decade (Brown, 2013; Donato, 
2009).  In separate studies, Heath (2007) and N. K. Segool (2009) found that the prevalence of 
test anxiety among both elementary students, and elementary teachers is on the rise, and that 
higher test anxiety has an impact on student academic performance on high stakes tests(N. Segool 
et al., 2013).  DeRuyck (2006) pointed to increased accountability through the standardized tests 
required by No Child Left Behind (NCLB), and re-envisioned, but not eliminated under ESSA 
(Gewertz, 2016), as one cause of increased levels of test anxiety in students.  In a recent New 
York Times Magazine article, titled “Why Are More American Teenagers than Ever Suffering 
from Severe Anxiety,” the author interviewed mental health specialists who cited worry about 
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test performance, grades, college acceptance, meeting high performance goals set by parents, and 
peer perception on social media as factors contributing to the increase in reported anxiety 
(Denizet-Lewis, 2017). 
These assessments – often referred to as “high stakes” tests – necessitate students to sit for 
long periods of time, over the course of many days, completing question items that cover an 
entire school years’ worth of required content – all in a format and with expectations that directly 
contradict the methods and practices that experts agree should be the focus of a 21st Century 
curricular model – creativity, collaboration and innovation (Au & Gourd, 2013).  The results of 
these assessments can have an impact on student retention and promotion, graduation, course 
placement, or overall grade point average, which are what makes the “stakes” so “high” (Meisels, 
1989). 
Prevalence of Anxiety in Elementary-Aged Students 
 According to Brown (2013), research indicates that anxiety can affect 6% to 18% of 
elementary aged children, and can have an impact on behavior and performance in school, as well 
as increase the likelihood for more significant issues later in life such as depression, attempted 
suicide, and hospitalization (Miller, Short, Garland, & Clark, 2010; Reinblatt & Riddle, 2007).  
While fear and anxiety exist to some extent in all children, research indicates that the subject of 
children’s anxieties changes as they get older, moving from more general and abstract topics (i.e. 
strangers, monsters, darkness, etc.) in early childhood, to more concrete and specific issues such 
as grades, friends, social relationships and activities after age 8 (Brown, 2013; Miller et al., 2010; 
Psychiatry, 2012).  While these fears and sources of anxiety may not be new to today’s children, 
research indicates that many sources of pressure and anxiety facing children have increased, 
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possibly stemming from societal changes such as marketing trends focusing on appearance, 
earlier use of alcohol, increased use of video and computer games, lack of exercise, and over-
testing in school (Brown, 2013; Miller et al., 2010). 
Gender differences in the prevalence of anxiety 
In the early presentation of anxiety among elementary aged students, females have 
generally been found to exhibit symptoms at a higher rate than their male peers (Lowe, 2015; 
Raad, 2013).  As early as age six and continuing on through age twelve, girls demonstrate higher 
levels of anxiety than boys, marking the beginning of a trend that continues through adulthood 
(Raad, 2013).  In a sample group of children ages 9-16 (n=6,674), researchers found that female 
students (n=3,005) experienced symptoms of anxiety at a rate of 2.9%, while their male peers 
(n=3,669) demonstrated anxiety at a rate of only 2.0% (Costello et al., 2003; Raad, 2013), 
although it was not found to be a significant difference.  In addition to higher frequency, female 
students were found to demonstrate higher overall scores on rating scales measuring anxiety, 
indicating a higher intensity level of symptoms than their male peers (Gullone, King, & 
Ollendick, 2001; Lowe, 2014; Raad, 2013).  A number of suggested reasons for these 
discrepancies exist, including societal expectations based on gender regarding the expression of 
anxiety, differences in brain structure between males and females, or even simply that females are 
more willing to disclose their anxieties than males (Lowe, 2015).        
General anxiety in children and adolescents   
The significant traits that define generalized anxiety include “consistent, excessive and 
uncontrollable worry related to a variety of events and circumstances,” and anxiety may present 
itself through, “excess energy or restlessness, lack of concentration, physical tension, lack of 
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energy, sleep problems, or irritability” (Boyle, 2011). According to the American Academy of 
Child and Adolescent Psychiatry (2012), some level of anxiety in young children is both expected 
and normal.  Research indicates that up to 70% of children and adolescents report some level of 
worry “now and then” (Jarrett, 2015).  However, when feelings of anxiety become too 
overwhelming and begin interfering with typical activities such as attending school and making 
friends, treatment may become necessary (Psychiatry, 2012).  While stress and anxiety are issues 
that children experience across settings and situations in life, test anxiety – especially in early 
elementary students – is a phenomenon specific to school settings and conditions associated with 
evaluation (Putwain, 2008).  This relatively recent increase in anxiety can be tied to the 
subsequent increase in high stakes testing across the American public school system (DeRuyck, 
2006). 
Test anxiety in children and adolescents   
Test anxiety can be identified through the behavioral, psychological and physiological 
reactions that students experience in association with the anticipation of negative outcomes they 
may experience as a result of failure during an evaluation (Von Der Embse & Barterian, 2013).  
Heath (2007) pointed out three specific types of test anxiety scenarios that researchers have 
identified in children.  In the first scenario, students lack the skills necessary to prepare for tests, 
and therefore simply do not have the knowledge or content mastery necessary to perform.  In the 
second situation, students may have the skills and content knowledge necessary, but fear of 
failure has a debilitating effect on performance and overall self-confidence.  In the final scenario, 
children believe they have the study skills necessary, but in actuality they do not, which leads to 
poor preparation and ultimately an increased level of anxiety (Heath, 2007).  In other studies, 
25 
 
Lagozzino (2008) determined that test anxiety could be broken down into two main types: worry 
or fear of failure, and emotional responses to the stress of evaluation (2008), while Putwain 
(2008) determined that students worried specifically that they would not achieve scores 
competitive with their classmates, or that poor test results would have a negative impact on future 
grouping or academic selection. 
Negative Impact of Anxiety on Students 
 While some level of stress has been found to have a facilitating effect on test performance 
(Flagg, 2012), a heightened or abnormal level of stress, which leads to anxiety, has ultimately 
been determined to have a debilitating effect on students (DeRuyck, 2006; Lagozzino, 2008).  In 
fact, research indicates not only an increase in test anxiety from grade 3 to grade 6, but also a 
correlation between test anxiety and poor performance on standardized and district assessments in 
those same grade ranges (Lagozzino, 2008).  In many cases, the fear of failure and pressure to 
perform can cause anxious reactions that lead to poor performance, effectively perpetuating a 
cycle that results in overall poor self-concept (Flagg, 2012).  Moreover, throughout the course of 
a lifetime, students who experience pervasive levels of anxiety at an early age are more likely be 
diagnosed with additional psychiatric disorders both in adolescence, and in adulthood.  It appears 
that the early experiences with these disorders can serve as antecedents to continued mental 
health issues later in life (Costello et al., 2003). 
Impact of anxiety on student performance and achievement   
Although researchers may differ in the definition and description of test anxiety, it 
remains clear that test anxiety at the abnormal level has a debilitating impact on performance 
(Lohbeck et al., 2016; Putwain, 2008; Putwain, Daly, Chamberlain, & Sadreddini, 2015; N. 
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Segool et al., 2013).  Beyond the acute issue of performance on a specific task or assessment, 
anxiety can have a negative impact on a student’s confidence in the classroom, which in turn 
impacts his or her ability to learn the material (Randolph, 1997).  Randolph found that students 
with test anxiety were determined to have a lower self-concept when it came to academic tasks, 
which translated to a lack of confidence and poor performance in the math classroom (1997).  
Generally speaking, students with anxiety in the school setting can also demonstrate a lack of 
focus, difficulty concentrating on tasks, forgetfulness, and inattention.  In some cases, anxiety 
might even be incorrectly diagnosed as an attention disorder or vice versa (Brown, 2013).  At the 
same time, the symptoms of anxiety could manifest themselves in quite the opposite manner, 
through compulsiveness and perfectionism.  Students who have a heightened fear of failure may 
spend too much time perseverating on the small details of tasks, often resulting in unfinished 
work, or incomplete assessments (Brown, 2013). 
Social and emotional impact of anxiety on elementary students   
Fear of social rejection or disappointment caused by poor test performance can be one of 
the driving causes of anxiety, especially in students who have a high natural ability level.  The 
resulting feelings of inadequacy can plague a young mind and drive them further into anxiety and 
depression (Boyle, 2011).  In addition, the stress induced on the body of a student who 
experiences high test anxiety can have a significant physiological impact, including increased 
production of steroids in the blood stream (Donato, 2009).  The result of this chemical imbalance 
can result in poor decision making and behavioral responses such as withdraw, cheating, lack of 
effort, and increased anxiety.  All of these can likewise have social implications on the student’s 
relationships with parents, teachers and peers (Donato, 2009).   
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In studies of children with anxiety disorders, researchers found that children who did not 
demonstrate anxious behaviors were more liked by peers, and generally had more positive social 
interactions (Jacob et al., 2014).  Conversely, children with anxiety disorders reported higher 
levels of emotional dysregulation, higher levels of negativity, decreased ability to solve problems, 
and an overall pervasive inability to cope with emotions like anger and sadness (Jacob et al., 
2014).  
Strategies and Interventions for Reducing Elementary Student Anxiety 
 Research into methods for reducing stress and anxiety in the elementary school setting has 
produced a number of intervention strategies, including samples that focus on the cognitive 
aspects of test anxiety, as well as the behavioral and emotional symptoms that students could 
encounter (Donato, 2009).  Most interventions include some type of teacher training first, then 
involve a short set of lessons or group sessions with students in order to teach a technique that 
students can utilize when encountering a stressful situation.  The majority of the interventions 
discussed are designed to be implemented only after the student encounters an anxiety-producing 
situation, effectively treating the symptoms instead of preventing the anxiety from occurring 
altogether (Donato, 2009). 
 Cognitive intervention strategies   
Cognitive interventions for test anxiety typically focus on changing distorted thinking 
patterns in students who may begin to panic or have unfounded or unrealistic negative thoughts 
about testing, which Faelten, et al. (as cited in Donato, 2009, p. 106) identifies as, “…negative 
thought distortions influencing negative feelings [that] include:” 
1. All-or- nothing thinking - an either/or extreme position; 
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2. Awfulizing - belief that everything will be awful; 
3. Catastrophizing - exaggerate a situation out of proportion; 
4. Fairness fallacy - belief everything must be fair; 
5. Crystal-balling - projecting a negative expectation concerning a future event; 
6. Jumping to conclusions - interpret events assuming the worst; 
7. Mental filtering - focus only on negative thoughts and events; 
8. Mind reading - assumes knowledge that others are thinking negatively; and 
9. Overgeneralizing - extending a negative belief concerning a single person/event to 
cover all related persons/events. 
Research indicates that these cognitive-focused intervention programs, typically a 
combination of Cognitive Behavioral Therapy (CBT) and test taking strategies, can be directed 
either by teachers or by counselors, and have proven effective in helping students to manage 
symptoms (Mychailyszyn et al., 2011).   CBT is considered a therapeutic intervention, however, 
so training is required for teachers to be able to implement with fidelity.  Additionally, some of 
the programs reviewed in the research required additional modifications in order to fit the school 
setting (Donato, 2009; Mychailyszyn et al., 2011). 
 Behavioral and emotional intervention strategies  
Donato (2009) and Mychailyszyn et al. (2011) also identified strategies that focus on 
teaching students to identify and recognize the early onset symptoms of anxiety in themselves, 
and then to implement a set of self-soothing strategies designed to reduce those physical and 
behavioral symptoms.  Examples of behavioral techniques or strategies reviewed in the literature 
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include:  Biofeedback, exercise, deep muscle relaxation, deep breathing, guided imagery, 
systematic desensitization, yoga, meditation, and modeling (Donato, 2009). 
 One specific intervention program with a behavioral focus for elementary aged students 
was evaluated with a group of 16 students in kindergarten through 6th grade, who were diagnosed 
with test anxiety (Cheek et al., 2002; Donato, 2009).  Students were first provided with a set of 
relaxation techniques that they practiced, then were gradually exposed to stress inducing 
situations and experiences in a controlled setting where they could practice their newfound skills 
(Cheek et al., 2002).  Relaxation techniques included deep breathing, artistic expression, or 
dancing to music, as well as a strategy called “Stop, Drop, and Roll,” that encouraged students to 
engage in a three step process when they encountered an anxiety producing situation.  Students 
practiced the technique while listening to calming classical music (Cheek et al., 2002).  While 
participants and teachers reported a reduction in test anxiety after engaging in the practice, the 
researchers could not be confident that the measured reduction was a direct result of the 
intervention (Cheek et al., 2002; Donato, 2009). 
Grit and a Growth Mindset 
 The second section of this literature review will serve to define the terms “grit” and 
“growth mindset” as non-cognitive skills or strategies that encourage learning and growth despite 
challenges or obstacles.  In addition, research on the use of grit and growth mindset as indicators 
of future success, as well as their impact as an intervention to increase student achievement, will 
be reviewed. 
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Fixed and Growth Mindsets 
 The state of mind with which an individual approaches a problem or task can be even 
more important than the level of skill or talent he or she brings along with them.  In a study of 
elementary students moving to junior high school, Dweck (2007a) found that students who were 
able to “dig in and do what it takes,” actually saw an increase in grades and performance after the 
transition, regardless of previous measured ability in elementary school (p. 58).  Students who felt 
their abilities were static became overwhelmed and looked for excuses or others to blame for their 
failure (Dweck, 2007b).  Through her research, Dweck identified two divergent points of view 
that individuals can hold about their own capacity to learn (2007b), and  defines these two options 
as fixed mindset – the belief that intelligence and talent are static and cannot change, and growth 
mindset – the belief that one’s intelligence can be improved through effort and practice (Dweck, 
2007a; Hochanadel & Finamore, 2015). 
 Individuals who possess a fixed mindset, regardless of their actual level of innate talent or 
ability, tend to view failure in a way that impacts their ability to recover from a setback (Dweck, 
2010).  Even talented, highly intelligent students, who may be used to completing academic tasks 
with ease, begin to doubt their own abilities when confronted with a problem that requires them 
to put forth an unusual amount of effort (Dweck, 2010; Hochanadel & Finamore, 2015).  Without 
the ability to rely on talent to solve a problem or complete a difficult task, research indicates that 
individuals with a fixed mindset may resort to cheating or short cuts in order to make up for their 
perceived deficiencies, or they may simply quit the task completely (Dweck, 2007b). 
 According to Dweck, the growth mindset philosophy, on the other hand, enables 
individuals to overcome failure by embracing it as an opportunity to learn something new 
(Dweck, 2007b, 2010; Hochanadel & Finamore, 2015; Laursen, 2015).  Instead of relying solely 
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on ability to ensure success, the growth mindset promotes an attitude of continuous stretching, 
growing, learning, and above all, improvement (Dweck, 2007a).  Growth and improvement, 
according to Dweck, are at the heart of education, with one key to success in academics being 
determined by “how much students value learning over appearing smart, how much they value 
hard work, and how resilient they are in the face of setbacks” (Dweck, 2015).  The growth 
mindset serves as a foundational component to educational movements involving 21st Century 
Skills, including Problem Based or Project Based Learning (PBL) and STEM or STEAM 
activities (Ragsdale, 2014).  It also forms one of the building blocks necessary in individuals that 
demonstrate high levels of grit. 
Impact of growth mindset on student achievement   
Interestingly, Tough (2012) points out that while researchers may still be debating 
whether or not intelligence is a malleable trait, it doesn’t actually matter to the individual with a 
growth mindset. According to research, the simple belief that intelligence can be improved was 
enough to result in a demonstrated improvement in grades and performance for growth mindset 
individuals (Dweck, 2007a; Tough, 2012).  An individual’s state of mind, it seems, is also quite 
malleable, according to research. 
A shift in mindset can be developed through instruction and practice.  Studies have shown 
that students who are taught the growth mindset demonstrate increases in motivation, grades and 
achievement scores on standardized tests (Dweck, 2007a, 2010).  In a study conducted with low-
income 7th grade students in Texas, participants were provided with coaching and mentoring from 
local college students who were randomly assigned to provide either a standard anti-drug 
message about achieving goals, or a more focused message about increasing intelligence through 
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hard work (growth mindset).  The students who heard the growth mindset message scored 
significantly higher on standardized achievement tests when compared to their peers later that 
year (Tough, 2012). 
Grit: A Non-Cognitive Skill Construct 
 Duckworth, et al. (2007) identified a non-cognitive characteristic that is more predictive 
of success on a defined set of measures than IQ, natural talent, or conscientiousness:  Grit.  Grit is 
defined as perseverance and passion for long term goals, or the sustained and focused application 
of talent over time (Duckworth et al., 2007, p. 1087).  In studies conducted with subjects ranging 
from West Point Cadets, to Ivy League College students, to Spelling Bee contestants, Duckworth 
and her team were able to identify “grittiness” as the trait, above talent and ability, that best 
predicted success in all three of these endeavors (Chang, 2014; Duckworth et al., 2007; 
Hochanadel & Finamore, 2015).   
When other, less “gritty” individuals encounter difficulty, they are more likely to quit or 
turn back.  Subjects with high scores on Duckworth’s “Grit Scale” are instead more likely to 
persevere through difficulties in order to accomplish goals with long term rewards (Duckworth & 
Quinn, 2009).  In a study involving contestants in the National Spelling Bee, researchers wanted 
to identify which spelling practice strategy was most effective in preparing students for 
competition (Duckworth, Kirby, Tsukayama, Berstein, & Ericsson, 2011).  They discovered that 
the most successful spellers engaged in a type of preparation called deliberate practice, which 
required hours and hours of solitary rehearsal and repetition.  While other children were engaging 
in strategies such as reading for pleasure and exposure to vocabulary, or playing games and 
engaging in quizzes with a partner or parent, the most successful children seemed driven to 
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engage in lengthy sessions of isolated, rote practice (Duckworth et al., 2011).  The demonstrated 
perseverance and motivation to push through unpleasantness in order to achieve a long term goal 
is the epitome of what it means to have grit (Duckworth, et al. 2007). 
Grit as a predictor of future academic success   
Intelligence has long been the standard measurement used to predict future success.  
When comparing two individuals with significantly discrepant IQ scores, one can reasonably 
predict that the subject with the higher measured level of intelligence might achieve more success 
in academics, career goals, or any number of other outcomes (Duckworth, et al., 2007).  In 
examining the performance of individuals with similar levels of intelligence as a starting point, 
research has found that college students with higher levels of grit outperform peers who are less 
gritty (Chang, 2014; Duckworth et al., 2007).  In additional studies comparing grit scores among 
college students that controlled for demographics such as race, gender, SAT scores, college 
major, and even status as a varsity athlete, grittier students outperformed their less gritty peers 
every time (Chang, 2014; Laursen, 2015). 
Teaching and Measuring Grit 
 The third and final section of this literature review identifies the research based tools and 
strategies that can be used to measure a child’s “grittiness,” and to teach students how to become 
“grittier.”  In addition, strategies designed to implement grit and growth mindset as a school-wide 
philosophy will be reviewed. 
 After identifying and defining the non-cognitive trait called grit, Duckworth and her co-
authors sought a method for measuring the level of grit in an individual, also known as a person’s 
“grittiness.”  The Grit Scale was developed as a questionnaire that could be completed by 
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individuals of varying ages, and would reliably measure grittiness based on the answers to 
questions about perseverance and goals in everyday life (Duckworth, et al., 2007; Duckworth & 
Quinn, 2009).  Following development of the Grit Scale, additional researchers then began to 
look at methods and interventions for teaching students to be “grittier,” and to develop a growth 
mindset as they approach academic and career goals (Hochanadel & Finamore, 2015; Laursen, 
2015; Lyon, 2014; Tough, 2012).  In addition, others sought to develop school-wide philosophies 
that could be adopted around the growth mindset (Guidera, 2014; Sheehan, 2014). 
Measuring Grit and the Grit Scale 
 In order to develop and expand on the research into the character trait that they called grit, 
Duckworth et al. determined to create a simple tool that could be used across settings and 
participants to measure an individual’s level of grit (Duckworth et al., 2007).  To meet the needs 
of the study, the tool needed to fit four specific criteria: 
…evidence of psychometric soundness, face validity for adolescents and 
adults pursuing goals in a variety of domains (e.g., not just work or 
school), low likelihood of ceiling effects in high-achieving populations, 
and most important, a precise fit with the construct of grit. (Duckworth, et 
al., 2007, p. 1089) 
 The original Grit Scale consisted of 12 tested items that posed statements such as, “I have 
overcome setbacks to conquer an important challenge,” and then asked participants to rate 
themselves on a Likert scale from 1 - not at all like me, to 5 - very much like me (Duckworth et 
al., 2007).   Seeking to create a shorter and more efficient tool for measuring grit, as well as an 
informant version of the scale, Duckworth and Quinn (2009) validated the reliability of the 8-
35 
 
question Grit-S by calculating question-level correlation within their original data set, as well as 
testing the new scale on novel groups of participants. 
 Researchers noted a limitation to the Grit-S, in that any self-report scale could be 
susceptible to discrepancies if participants answer positively based on anticipated future 
performance, rather than on current activity.  Researchers also found, particularly in younger 
participants, that responses often provided insight into skills and characteristics that participants 
hoped to develop later in life, but did not necessarily represent an accurate picture of current 
performance.  Insomuch as informant reporters are not as easily influenced by prospective or 
future positive performance, the Grit-S developers recommend that any future research with the 
tool include an informant report component (Duckworth & Quinn, 2009). 
Age and Gender Differences in Measuring Grit 
 During the validation phase of the Grit-S, researchers collected demographic data on all of 
the participants in order to examine any differences that might exist in the results based on age, 
gender, or a number of other identifying factors (Duckworth & Quinn, 2009).  Duckworth and her 
team did not uncover any significant differences in the results based on gender, and while older 
respondents typically scored higher on the scale, the results were stable over time (2009).  In a 
later analysis of students participating in the Scripps National Spelling Bee, researchers noted that 
male participants did not score significantly differently from females, although the subjects 
participating in the confirmatory study were largely female, and researchers noted that a more 
representative study may yield different results (Duckworth & Quinn, 2009). 
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Interventions and Strategies for Teaching Grit 
 With evidence in research to indicate that students who possess habits of mind like grit, 
work ethic, self-control, and determination experience a higher likelihood of future success, it 
makes sense that parents, teachers, and administrators might seek out ways to intentionally teach 
these qualities in the home or school setting (Duckworth & Quinn, 2009; Lyon, 2014).  Research 
suggests that providing students with stories or short biographies of individuals that demonstrate 
these qualities is one successful strategy for teaching grit and other character traits to children 
(Laursen, 2015; Lyon, 2014; Tough, 2012).  Lessons and projects that promote long term goals 
can also be a successful method for promoting grit, perseverance and tenacity in students 
(Shechtman, DeBarger, Dornsife, Rosier, & Yarnall, 2013).  A curriculum that includes 
opportunities for Project Based Learning (PBL), where students identify real world problems and 
bring cross-curricular skills and strategies to solve them, can support students in making 
academic connections, as well as encourage critical thinking, long term planning, goal setting, 
communication, and work ethic (Bell, 2010; Ragsdale, 2014). 
 In a report released in February of 2013 by the United States Department of Education 
(USDoE), Office of Educational Technology (OET), titled “Promoting Grit, Tenacity and 
Perseverance: Critical Factors for Success in the 21st Century,” researchers analyzed over 50 
programs designed to teach grit, tenacity and perseverance in different ways (Lyon, 2014; 
Shechtman et al., 2013).  The OET report grouped these programs into clusters and sorted them 
by age level, setting, focus and evidence base.  For primary aged children, the most successful 
programs at increasing levels of grit involved teaching school readiness and executive function 
skills, as well as specific teacher professional development.  Programs for intermediate 
elementary students added training in perseverance and resiliency, as well as character education 
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programs and digital tools that would provide for a rigorous, supportive, and adaptive learning 
climate (Shechtman et al., 2013). 
Grit and Growth Mindset as a School Wide Philosophy 
 Apart from direct lessons on grit and other growth mindset characteristics, the research 
also supports school-wide cultural interventions to foster skill development (Shechtman et al., 
2013).  School-wide themes, values and standards for behavior can be crafted in a way to 
encourage students to develop the growth mindset and become grittier (Guidera, 2014).  Research 
indicates that in order for lessons on growth mindset to have the greatest impact, they not only 
need to be taught in the classroom to students, but also demonstrated in the values and norms that 
the adults in the building adhere to (Guidera, 2014; Sheehan, 2014).  Tough (2012) described the 
culture and values established at the KIPP (Knowledge Is Power Program) Academy in the South 
Bronx.  After realizing that the high academic emphasis placed on the middle school program 
only seemed to be maintained through high school for a portion of its students, administrators 
began to place a greater emphasis on teaching pro-growth mindset character traits alongside 
rigorous academics (Tough, 2012).  The result is a program that holds grit and growth mindset as 
essential norms throughout the entire school, demonstrated through the vocabulary used by the 
staff when talking with students, instructional activities planned by the teachers, and even the 
decorations in the hallways – all the while posting higher academic performance levels than 
similar peers at neighborhood schools (Shechtman et al., 2013). 
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Summary 
 This literature review provides an overview of the recent research into the prevalence and 
impact of general and test anxiety on elementary aged students, along with information about 
some of the popular anxiety interventions currently being utilized.  Much of the information 
provided points to an increase in anxiety around school and testing that could be linked to 
increases in accountability measures such as high stakes standardized assessments.  It seems that 
students are becoming more and more worried about the tests that they have to take as a 
requirement of NCLB and ESSA (Brown, 2013; Cheek, 2002; Mychailyszyn, et al., 2011).  
 Research indicates that a focus on teaching non-cognitive character traits, especially in the 
elementary years, can have a positive impact on student achievement.  Specifically, concepts like 
growth mindset and grit have proven to have a positive impact on student performance (Laursen, 
2015).  While this positive impact is apparent, the body of research available does not directly 
address the link between students who demonstrate these skills and a decrease in the prevalence 
of test anxiety.  Additional research is necessary in order to determine first, whether or not an 
inverse relationship exists, and then whether teaching students to shift from a fixed to a growth 
mindset, or to be grittier, can actually reduce anxiety in students. 
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Chapter 3: Research Methodology 
Introduction 
 A student’s mindset and outlook when encountering a challenge can have a significant 
impact on his or her psyche (Dweck, 2007a).  The problem that this study will address is that 
students who experience anxiety around school and testing situations often perform poorly in the 
classroom and on standardized assessments, which negatively impacts their self-confidence.  
Teaching students to be grittier could inspire them to persevere through challenges, enjoy 
working through tough problems, and ultimately reduce the presence of anxiety. 
 The purpose of this study is to examine whether a relationship exists between the level of 
grit that a student possesses and the level of test-related anxiety that he or she experiences.  The 
grit-anxiety relationship could provide key insight into new methodology or strategies for 
reducing student anxiety, as well as provide parents and teachers with a new perspective on how 
students experience the academic tasks placed before them.  The study focuses on the following 
questions: 
1. Is there a difference between boys’ and girls’ self-ratings of Grit? 
2. Is there a difference between boys’ and girls’ self-ratings of school-based anxiety? 
3. What is the relationship between the elementary children’s level of grit and the prevalence 
of test and school anxiety?  This questions is subdivided into two parts: 
a. What is the relationship between the child’s self-report Grit score and test and 
school anxiety? 
b. What is the relationship between informant (parent) report of child’s Grit score 
and test and school anxiety?   
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4. Is there a relationship between parents’ reported levels of grit and their children’s reported 
levels of grit? 
Research Design and Rationale 
 A correlational explanatory and comparative design was used for this study, utilizing the 
results of two specific data sets to determine the extent to which a relationship exists between the 
variables.  In an explanatory design, the two variables are compared in order to determine 
whether or not a relationship exists.  It is important to note that a strong statistical association 
between two variables in a correlational study does not imply causality, but rather co-occurrence 
between variables (Cresswell, 2015).  A comparative approach attempts to determine the reasons 
that differences exist between groups of individuals.  Once it is determined that a difference does 
exist – the researcher collects data to determine possible explanations for the effects that were 
measured (Cresswell, 2015). 
Students completed research-validated protocols designed to measure each of the key 
variables that are central to this study.  Grit as a non-cognitive trait, and test or school-based 
anxiety were each be measured using tools that have been carefully developed and tested for 
reliability and validity over time, and are commercially available (Duckworth & Quinn, 2009; 
Reynolds & Richmond, 2008).  Parents or guardians will also complete an informant version of 
the Grit-S based on recommendations from the original research team (Duckworth & Quinn, 
2009).  
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Site and Population 
Population Description 
The participants selected for this study were students in third grade (ages 8-10 years old), 
attending a public elementary school.  The school is in a large, affluent, suburban school district 
located near a major city in the northeastern part of the United States.  Students in third grade 
were specifically selected for this study based on the timeline of assessments required by the 
State Department of Education that oversees the district.  The system of assessment mandated by 
the Department of Education targets the third grade as the first year for assessment in English 
Language Arts (ELA) and Math.  For the first time in their academic careers, students at this 
grade level are subjected to high stakes standardized testing.  In addition, the Department of 
Education has identified the third grade as a target year for an emphasized level accountability in 
ELA instruction, weighing scores from this group more heavily than any other grade level when 
calculating a school building’s performance grade. 
At the time of the study, the enrollment in the building for third grade was 103 students, 
with 43% females, and 57% males.  There were four homeroom classes in the third grade, which 
was a typical size for the building, although class sizes in other grade levels could range from 20-
30.  All students enrolled in the third grade, along with their parents, were invited to participate in 
the study, resulting in a projected size of between 30-50 students, in order to account for 
voluntary participation and to ensure the minimum of 30 participants recommended for a higher 
quality correlational study (Cresswell, 2015). 
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Selection of Sample Group 
Over 100 students were invited to participate in the study and complete both the RCMAS-
2 and the Grit-S, with an anticipated participation rate of 40-50%.  The invited sample 
represented the entire enrolled student body in the 3rd grade at the elementary school site at the 
time of the study.  Student subjects’ parents were asked to complete the informant version of the 
Grit-S at the same time.  The total number of participating student/parent pairs was 32, which 
represented a 31% participation rate.  Demographic data was collected from student participants 
as part of the invitation and acceptance process, to include birth date and gender. 
Site Description 
 The site that was selected for the study was a single suburban elementary school building 
in the public school district described above.  The district operates 10 elementary buildings, with 
four of the 10 meeting criteria to qualify for Title I funding, including the building that was 
selected for this study.  The district’s population includes a majority of middle to upper middle 
class families, and in the identified building, 83% of enrolled students identify themselves as 
white or Caucasian, with 1.7% of students identifying as English Language Learners (ELL).   
 At the time of this study, the identified school had a total enrollment of 533 students in 
grades K-5.  The building is located in a suburban residential area surrounded by developments of 
single-family homes.  As a school that qualifies for Title I early literacy programming, the 
building offers one Full-Day Kindergarten class, and three Part-Time Kindergarten classes.  All 
other grade levels (1-5) consisted of three to four classes of between 20 and 28 students in each.  
The school was staffed by one building administrator, 41 full time professional faculty members, 
including one school counselor and one school psychologist, five part time professional faculty 
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members that are shared with other elementary buildings in the district, 25 para-professional 
instructional support staff, two building secretaries, and three custodians.   
 Parents and families are heavily involved in the life of the school, with high attendance at 
events such as concerts and performances, as well as a high level of participation in the school’s 
Home and School Association (HSA).  Annual activities and fundraisers sponsored by the HSA 
support student activities, assemblies and field trip opportunities during the school year.  Parent 
volunteers are frequently present in the building on a daily basis, assisting teachers, reading to 
students, working in the library, and supporting school events during the day. 
Site Access 
 The district as a whole has a welcoming philosophy towards employees engaging in 
research and utilizing students and district programs as subjects and locations.  Consent for the 
study was secured from the district Superintendent, as well as the Assistant Superintendent, who 
oversees the daily operations of the district buildings, serves as the board liaison for policy, and 
as the intermediary for any research proposals or requests.  Signed permission forms and a letter 
from the Assistant Superintendent are included here as in Appendix A. 
As the current building administrator at the school building selected as the site for this 
study, this researcher did not have any difficulty gaining access to the students and parents 
needed for the sample group.  Parent permission, student assent, and voluntary participation in the 
study, however, required a significant amount of preparation in order to provide the rationale and 
background, as well as the goals of the study and how the findings would be utilized for the good 
of those involved. 
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Research Methods 
 Data for this study was collected using two published rating scales:  the Short Grit Scale 
(Grit-S), which was completed by both the student participants and a parent or guardian, and the 
Revised Children’s Manifest Anxiety Scale, 2nd Edition (RCMAS-2), which was completed by 
the student participants.  Each of the published protocols were normed with sample groups of 
individuals that included the age, gender, socio-economic and ethnic background of the students 
invited as participants here. 
Instruments 
Grit Scale  
In order to measure students’ level of grit, the Short Grit Scale (Grit-S), was administered 
to each participating child.  The Grit-S was designed and tested for reliability and validity in 
measuring the combination of interest and effort maintained by individuals across a variety of age 
ranges and academic settings (Duckworth & Quinn, 2009).  The short version of the Grit Scale 
consists of eight questions instead of the original 12, and asks participants to rate each statement 
on a five point scale ranging from “not like me at all,” to “very much like me.”  Questions on the 
scale are designed to ask participants to consider how they typically react to challenges in the 
academic setting.  The short scale is used in this situation in an effort to simplify the 
questionnaire for younger students.   
In addition to the self-report version, researchers have also tested an informant version 
consisting of the same eight questions, but substituting third person pronouns throughout the 
scale.  The informant version of the scale had a medium to large correlation to the self-report 
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version for family members or peers, with scores of r = .45, p < .001, and r = .47, p < .001, 
respectively (Duckworth & Quinn, 2009).  In order to avoid possible false-positive responses 
from subjects based on their own predictions of future performance, the researchers recommend 
including an informant version of the scale in any future research utilizing the tool.  A multi-
source measurement is preferable, according to the scale’s developers, because the self-report 
feature of the scale could be susceptible to over estimation based on desired future achievement 
(Duckworth & Quinn, 2009).   
In a 2006 study designed to evaluate test-retest reliability of the Grit-S, researchers 
collected results from two separate administrations of the inventory from a sample group of 7th – 
11th grade students at a socio-economically and ethnically diverse public magnet school (N=279).  
The results indicated an internal consistency alpha of .77 (Duckworth & Quinn, 2009).  In order 
to establish predictive validity of the Grit-S, a sample group of finalists in the Scripps’s National 
Spelling Bee, ranging in age from 10-15 years (N = 190), were invited to complete and return 
self-report surveys, including the Grit-S and portions of the Big Five Inventory (BFI), a 
commonly used inventory of personality dimensions.  Results from the Grit-S were correlated 
strongly with conscientiousness on the BFI (r = .70, p < .001), and were found to be able to 
predict that high scoring participants were 38% more likely to move on to later rounds of the 
spelling bee (β = .27, p < .001) (Duckworth & Quinn, 2009). 
The author in-chief of the Grit-S, Dr. Angela Duckworth gave permission via her website, 
www.angeladuckworth.com/research for educators and researchers to use the Grit-S for non-
commercial purposes (Appendix B).  The author indicates that because the scales are copyrighted, 
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they may not be published for commercial use or wide public distribution (2016), and as such, 
have not been included here in whole as an artifact in this study for publication. 
Revised Children’s Manifest Anxiety Scale, Second Edition   
In order to obtain a measure of participants’ test anxiety, the Revised Children’s Manifest 
Anxiety Scale, 2nd Ed. (RCMAS-2) was completed by each student.  The RCMAS-2 is a 
commercially available, norm referenced, self-report tool that has been designed and tested for 
reliability with youth populations ranging from 6-19 years of age (Mychailyszyn et al., 2011; 
Raad, 2013; Reynolds & Richmond, 2008).  It is a 49 question rating scale that asks students to 
respond to a number of anxiety-related statements with a yes or no answer.  A child answering 
“yes” is indicating that the statement is descriptive of his or her own feelings or actions, while a 
“no” response to one of the statements is indicative that the statement does not describe the 
child’s own perception of himself or herself (Han, 2009; Reynolds & Richmond, 1985, 2008).  
Despite the large number of items included in the scale, the administration guide indicates that 
the RCMAS-2 should take only 10-15 minutes to complete.  While the form is written at a 2nd 
grade reading level, an audio CD is included to assist with participants who may be struggling 
readers (Reynolds & Richmond, 2008). 
The calculated results provide the researcher with a standard score, or normalized T-Score 
for the purposes of analyzing and comparing results.  The use of normed scores allows for 
comparison against other scales with varying numbers of items, along with an “automatic 
comparison of an individual’s scores with the average performance of the normative group on 
which the standard scores were based” (Reynolds & Richmond, 2008).   
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The normative group used for the RCMAS-2 included three non-clinical sub groups of 
students totaling 2,368 participants.  Children were divided into three age groups (ages 6-8, 
n=479; ages 9-14, n=1,219; ages 15-19, n=670), and were nationally dispersed and non-clinical in 
nature (Reynolds & Richmond, 2008).  The standardization group was selected to be 
representative of the U.S. population in regards to gender, ethnicity and socioeconomic status.  
Later studies were conducted with samples representing a wider range of minority groups 
(African American, n=874; Hispanic, n=495) in order to provide “more stable mean scores,” 
however the authors note that these studies found no meaningful differences in scores obtained by 
these additional groups (Reynolds & Richmond, 2008).   
Researchers seeking to test the psychometric properties of the RCMAS-2 utilized 
confirmatory factor analyses (CFAs) in order to test the validity of scores collected across 
demographic groups (Lowe, 2014).  A sample group of 1,003 students, consisting of 45.8% males 
and 54.2% females, ages 7 to 19 (M=12.02, SD=2.67), and in grades 2-12 (M=6.51, SD=2.61), 
were administered the RCMAS-2 by test administrators in a large group format in their school 
settings (Lowe, 2014). 
Lowe tested the tool for internal consistency, yielding a Cronbach’s alpha coefficient and 
a 95% CI for the full sample group (.77 - .87), male sub sample (.74 to .86), and female sub 
sample group (.78 to .85), all of which are considered to be adequate for the purposes of a 
psychological measure (2014).  In yet another study, convergent validity was established by 
evaluating correlations between the results of the RCMAS-2 and the Beck Youth Inventory (BYI-
II) anxiety scale, which measures the same concerns in a similar manner.  A sample group of 192 
children ages 7-14 were administered both scales, with an average correlation coefficient of .70 
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(p < .001), indicating a high level of internal validity (Beck, 2005; Boyle, 2011; Community-
University Partnership for the Study of Children, 2011). 
While the complete RCMAS-2 provides an overall picture of the respondent’s generalized 
anxiety, groups of items can be combined in order to identify the presence of specific sources or 
types of anxiety in children.  A subscale of 12 items asking about Social Anxiety (SOC) is 
designed to examine social and performance situations in the classroom or in school.  Another 
group of questions focuses on students’ levels of anxiety related to musical, dramatic, or public 
speaking performance in the school setting (Reynolds & Richmond, 2008). 
Permission to utilize the RCMAS-2 was received by the researcher via e-mail from the 
publisher’s Rights and Permissions department in November of 2016 (see Appendix C).  The 
publisher – Western Psychological Services – granted a release for the researcher to utilize the 
tool, as well as to reprint sample items from the data collection protocol for the purposes of the 
research proposal and IRB approval only, therefore a full reprint of the protocol has not been 
included for publication here. 
Procedure 
Student participants completed the self-report version of the Grit-S and RCMAS-2 scales 
in a group administration with a teacher serving as the facilitator, while parents/guardians 
completed the informant version of the Grit-S, providing information about their own children for 
the purpose of confirming the results of the student self-report scale.   
Student surveys were completed in one 40 minute session, and were administered in one 
group with all of the participating students at the same time.   Students were invited to bring their 
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lunch to the classroom following recess, and ate prior to completing the forms.  Parent 
(informant) scales were completed and returned through an online version accessed by a 
password protected web link.  Potential student and parent participants were invited through a 
letter explaining the purpose and scope of the study and the proposed activities, along with a 
permission form required by District Policy 235, which governs all research studies conducted in 
the school buildings (see Appendix A).  In addition, parents were invited to a question and 
answer session with the researcher prior to the initiation of the study, before one of the regularly 
scheduled Home and School Association meetings. 
Scores from both sets of inventories, along with basic demographic information on each 
participant, was recorded for each student/parent pair of participants and organized using a coded 
numerical identifier in an SPSS database, which allowed the researcher to maintain the 
anonymity of the responses, while still matching the parent forms to the correct student forms.   
Data Analysis Procedures 
 The analyses of the data collected for this study were designed to examine the likelihood 
that a relationship exists between the specific characteristics discussed previously in this study.  
In addition, the analyses will have sought to determine whether there exists a gender difference in 
levels of grit or the presence of school/performance based anxiety within the subject group.  For 
each of the underlying research questions, the collected data was explored using a prescribed 
statistical analysis.  The following section describes the method of analysis for each of the 
research questions proposed. 
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Analysis of Grit-S and RCMAS-2 for Gender Differences 
The first and second research questions, “Is there a difference between boys’ and girls’ 
self-ratings of Grit,” and “Is there a difference between boys’ and girls’ self-ratings of school-
based anxiety,” seek to determine whether there are a significant gender differences in grit and 
school/performance anxiety as measured by the Grit-S and the RCMAS-2.  In order to determine 
whether a gender difference existed, two analysis strategies were planned: 
1. If it was found that there was a significant correlation between students’ scores on 
the Grit-S and the RCMAS-2, a multivariate analysis of variance (MANOVA) 
would be conducted with gender as the independent variable and the Grit-S and 
RCMAS-2 scores as the dependent variables.  In order to conduct a MANOVA, 
the dependent variables must be correlated. 
2. If the students’ Grit-S and RCMAS-2 scores were not correlated, individual one-
way analyses of variance (ANOVA) would be conducted between boys’ and girls’ 
scores on each of the two scales. 
Correlational Analysis of Grit-S and RCMAS-2 
The third research question, “What is the relationship between the elementary children’s 
level of grit and the prevalence of test and school anxiety,” is divided into two parts, with part 3a 
focusing on the relationship between the Grit-S scores and the RCMAS-2 scores collected for 
each student participant.  In order to determine whether or not there is a relationship between the 
Grit-S and the RCMAS-2 self-report scales, a Pearson r statistic was calculated using the 
Statistical Package for Social Sciences (SPSS) for Windows (IBM, 2016).  A linear representation 
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of the relationship provides insight into the extent to which grit and anxiety are related as 
measured in this specific sample of students, as well as the type of relationship, that exists 
(Cresswell, 2015). 
Data collected from the self-report versions of the RCMAS-2 was examined against the 
informant report version of the Grit-S in part 3b, using the same Pearson correlation statistic as 
referenced previously.  Parents were identified with the same participant code as their 
corresponding children, in order to match the results to the student protocols in the SPSS 
database, while maintaining anonymity.  All participating parents completed the informant 
version of the Grit-S, (Duckworth & Quinn, 2009) while students completed the self-report 
version of the RCMAS-2, based on the researchers’ recommendations as noted earlier 
(Duckworth & Quinn, 2009).  The informant version of the Grit-S includes the same questions as 
the self-report version, with the pronouns switched to reflect a third person voice.  The same 
Pearson r statistic was used to analyze the potential relationship existing between the data sets. 
Analysis of Grit-S Self Report and Grit-S Informant Report Scales 
The fourth research question, “Is there a relationship between parents’ reported levels of 
grit and their children’s reported levels of grit,” examined the results of the Grit-S self-report 
(student completed) and the Grit-S Informant report (parent or guardian completed), which were 
analyzed using a Pearson r statistic as previously described.  The linear representation of the data 
provided the researcher with insight into the relationship between student self-reported levels of 
grit, and their parents’ or guardians’ observed levels of grit in their children, as well as the level 
of consistency between their responses.  When the Grit-S was validated, the researchers noted 
that the possibility for false positive responses by the respondents existed, because participants 
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might feel obliged to respond based on their predicted future performance and not based on 
current information (Duckworth & Quinn, 2009).  The informant version of the tool eliminates 
the subjects’ future performance bias, according to the researchers, because the informant is less 
likely to project what may occur in the future, and more likely to report what they see in the 
present (Duckworth & Quinn, 2009).  An analysis of the scores here follows the researchers’ 
recommendation to include informant versions of the scale whenever conducting research using 
the Grit-S. 
Stages of Data Collection 
 The first stage of data collection involved the student participants completing first the 
Grit-S, then the RCMAS-2 in a small group setting with their teacher and administrator as 
facilitators.  This session occurred during a special lunchtime session, with the entire group of 
participants together, in order to allow the teacher to provide guidance and instruction effectively 
without sacrificing instructional time during the school day.  Both data probes were completed in 
one session, with direction provided by one of the classroom teachers, and support provided by 
another.  Students listened to the recorded audio CD provided with the RCMAS-2 protocol, and 
the Grit-S was read out loud to the group.  
 Stage two of the data collection timeline included the informant version of the Grit-S, 
which was completed by one or both parents of each participating student together (e.g. one 
informant scale per child).  An invitation letter that included a link to the online rating scale was 
sent home for completion on the parents’ own time, with two email reminders to complete the 
survey following the initial paper invitation and instructional flier.  At the end of the data 
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collection window, three data points were to have been collected for each participating student – 
two self-reported, and one informant reported. 
Ethical Considerations 
Due to the age range of the student participants in this study, as well as the sensitive 
nature of the discussion surrounding the issue of anxiety, great lengths were taken in order to 
ensure that the privacy of the families was protected.  Likewise, it was important for parents to 
feel comfortable disclosing sensitive opinions and information about their children, and that the 
information they provided would not be used by the school district in a manner that is outside of 
their approval.  It was made clear to the parents that participation in the study did not serve as a 
screening tool for social and emotional issues related to anxiety, and that individual student 
information will not be shared with the school district for programming, identification, or support 
purposes.  This section outlines a specific rationale for approval by the Internal Review Board, 
any potential ethical limitations that might have been encountered by the researcher during the 
study, and the measures taken to ensure participant and site privacy was maintained. 
Rationale for IRB Approval 
 The researcher obtained three levels of permission in order to complete the data collection 
for this study.  First – the Institutional Review Board reviewed any ethical considerations 
associated with the inclusion of elementary aged students as the participants in the study.  
Second, the Superintendent gave permission for the research study to be conducted on school 
property and with district students and staff.  Third, informed consent from parents as participants 
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themselves was obtained, in addition to permission to include their children in the study, along 
with assent from the children themselves. 
IRB approval 
 The presentation and application for approval of this study to the IRB occurred in the 
early months of 2017, with the approval and commencement of research occurring in the spring 
of that year.  Approval was contingent upon satisfactory demonstration that the researcher had 
considered the potential ethical considerations documented here, and appropriately informed and 
sought consent from not only the parent and student participants, but also from the district 
administration.  Of highest concern was the impact that participation in the study might have had 
upon the minor children that served as subjects.  In this case, the data collection occurred at one 
point in time, and the study did not include an intervention phase that could potentially have had 
a negative impact on an experimental group.  Likewise, it did not include any interventions that a 
control group would miss out on the benefits of should they have been excluded from 
participating. 
Superintendent approval 
The district in question is a highly successful, progressive public school district, and the 
superintendent of schools at the time supported not only the academic pursuits of the employees 
in his charge, but also research to practice as a way to stay current with trends and developments 
in education.  In order to secure administrative permission for the study, the researcher provided 
an outline of the proposed sample of participants, as well as a timeline for implementation, goals 
of the research, and any potential impact on instructional time that should have been noted.  
District policy required a set of permission forms that were completed by the researcher, and 
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submitted for administrative and board approval prior to the study.  These forms included 
permission documents to be filled out by the parents or guardians of any children participating in 
the study, and are included in Appendix A.  Notification of the administrative permission, which 
was secured and is also documented in Appendix A, was provided to the parents of all invited 
student participants in order to satisfy any questions they might have had regarding district 
approval for the study. 
Informed parent consent and student assent 
Parent participation and consent was essential at every stage of this study.  Not only did 
parents serve as the gatekeepers to student participation in the research, but they also needed to 
sign on as participants themselves.  Students and parents were provided with information in the 
form of a letter outlining the scope and timeline of the research, as well as the types of data to be 
collected and the planned dissemination of the data.  In addition, a parent meeting was scheduled 
and held prior to the commencement of the study in order to answer any questions about the traits 
being measured and how the results could inform the work of teachers and administrators in the 
classroom setting.  Finally, parents were asked to sign permission for their children to participate, 
under the condition that they also agreed to participate in the parent stages of data collection as 
well.  Student assent to participate in the study was collected on a similar permission form that 
included an explanation of the activity involved, and assurances that participation was completely 
voluntary, and would not impact their standing in the classroom either positively or negatively. 
Anticipated Research Ethics 
 Whenever children are utilized as the subjects of a study, extra precautions must be taken 
in order to protect them from harm (Belmont Report, 1979).  While no real experimental 
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component existed in this case, the content of the questions on the rating tools could inspire a 
level of self-reflection that third grade students have not experienced before.  The impact of this 
potential self-discovery upon the participating students is unpredictable, and could either be 
extremely beneficial, or require some follow-up processing with an adult such as a parent, teacher 
or counselor in order to understand what the information means. 
As the Local Education Agency (LEA) representative in a public school setting, the 
researcher has a responsibility and duty to uphold the regulations related to Child Find, and to 
provide services and interventions when a student is thought to be a student with a disability.  
Any time a universal screening tool is used, the potential exists that students will be identified as 
“at risk” for the characteristic or condition being screened.  The scoring guide that accompanies 
the RCMAS-2 provides the clinician with a range of scores that are one and two standard 
deviations outside of the norms for each age group.  Participants with these scores are identified 
at an “at risk” or even “clinically significant” level of anxiety, and are recommended for further 
assessment and possible intervention.  In the course of the data collection for this study, the 
researcher essentially conducted a universal screener for anxiety – the results of which, under 
typical circumstances, could be utilized by an intervention team to design supports for students at 
risk of exhibiting a level of anxiety that could interfere with their learning.  While there is no 
specific intervention designed to remedy the presence of anxiety included with this study, the 
ethical obligation to report the presence of anxiety remains. 
In order to address both of these potential ethical dilemmas, parents were given the option 
of viewing the results of each stage of data collection for their individual students.  District 
intervention teams were not provided with student-specific results unless specific concerns that 
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arose as a result of the screenings are brought forward by the parent after considering the 
information they requested.  Students who had additional concerns were given the opportunity to 
ask their teachers or school counselor questions about the surveys following their completion, 
with the option to process one-on-one should they have had a desire for a private conversation. 
Participant Security  
Each student that participates in the study were assigned a participant number that was 
matched to their survey protocols, as well as to the survey protocols completed online by their 
parents.  The master list of participants is being stored by the researcher offline in an encrypted 
hard drive, in order to protect it from dissemination, at the same time ensuring that the specific 
data collected from the various tools is matched to the appropriate student.  As results were 
collected from the individual student and parent surveys, they were entered into a separate master 
scoring spreadsheet by the assigned participant number, without any other personally identifiable 
information from the student participant.  By keeping the identities of the participants separate 
from the scores, the researcher was able to maintain participant anonymity. 
Throughout this study, the specific site and location was described simply as “a mid-sized 
elementary school located in a large, suburban school district in southeastern Pennsylvania.”  
These descriptors should provide enough information for context, without sacrificing the 
anonymity of the participating students, or the specific school district being studied. 
Summary 
 The proposed study is designed to examine the potential relationship between the non-
cognitive trait known as “grit” and the prevalence of anxiety in students at the elementary – 
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specifically the third grade - level.  The hypothesis is that an inverse relationship exists between 
the two traits, indicating that students with higher levels of grit tend to exhibit lower levels of 
anxiety.  Parent responses to the grit scale, in addition to student self-reports will be utilized to 
triangulate the quantitative data for comparison purposes.  Results of the study could be used to 
determine additional areas for research, as well as to assist with the development of curriculum, 
interventions, and strategies for school staff to utilize in preventing or reducing school anxiety. 
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Chapter 4: Findings, Results and Interpretations 
Introduction to Findings 
 This study was designed to examine whether a significant relationship existed between the 
character trait known as “grit,” and the presence of school and/or test anxiety in third grade 
elementary school students.  Data were collected from a sample group of students and collected 
through a paper and pencil survey protocol, which was administered in a group setting and 
facilitated by teachers that were familiar to the students.  Data from a parent (informant) report 
version of the Grit-S survey were also collected.   The parent report (informant) version of the 
Grit-S survey was completed online, via an email link to the electronic survey.  Responses to the 
survey protocols were scored and then analyzed using SPSS to calculate the significance of any 
correlations that were discovered, as well as any differences in responses within the sample 
group.  The following research questions and related hypotheses were examined, the findings of 
which will be discussed in this chapter. 
1.  Is there a difference between boys’ and girls’ self-ratings of Grit? 
 Null Hypothesis (H0) – No statistically significant difference exists between boys’ and 
girls’ self-ratings of grit within the subject group. 
 Alternative Hypothesis (H1) – There is a statistically significant difference between 
boys’ and girls’ self-ratings of grit within the subject group.  
2.  Is there a difference between boys’ and girls’ self-ratings of school-based anxiety? 
Null Hypothesis (H0) – No statistically significant difference exists between boys’ 
and girls’ self –ratings of school-based anxiety. 
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Alternate Hypothesis (H1) – A statistically significant difference exists between 
boys’ and girls’ self-ratings of school based anxiety. 
3. What is the relationship between elementary children’s level of grit and the prevalence 
of test and school anxiety?  This questions is subdivided into two parts: 
a. What is the relationship between the child’s self-report Grit score and test 
and school anxiety? 
Null Hypothesis (H0) – No statistically significant relationship exists 
between students’ measured level of grit, and students’ measured levels of 
anxiety. 
Alternative Hypothesis 1 (H1) – A statistically significant negative 
correlation exists between students’ measured level of grit, and students’ 
measured levels of anxiety. 
Alternative Hypothesis 2 (H2) – A statistically significant positive 
correlation exists between students’ measured level of grit, and students’ 
measured levels of anxiety. 
b. What is the relationship between informant (parent) report of child’s Grit 
score and test and school anxiety?   
Null Hypothesis (H0) – No statistically significant relationship exists 
between students’ reported level of grit, based on a parent as informant, 
and students’ measured levels of anxiety. 
Alternative Hypothesis 1 (H1) – A statistically significant negative 
correlation exists between students’ reported level of grit, based on a 
parent as informant, and students’ measured levels of anxiety. 
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Alternative Hypothesis 2 (H2) – A statistically significant positive 
correlation exists between reported level of grit, based on a parent as 
informant, and students’ measured levels of anxiety. 
4.  Is there a relationship between parents’ reported levels of grit and their children’s 
reported levels of grit? 
 Null Hypothesis (H0) – No statistically significant relationship exists between 
students’ reported levels of grit based on a parent as informant, and students’ measured 
levels of grit. 
 Alternative Hypothesis (H1) – A statistically significant relationship exists between 
students’ reported levels of grit based on a parent as informant, and students’ measured 
levels of grit. 
 In addition to correlations between subject group responses, the data were analyzed to 
determine whether there were any differences between responses from boys and girls using a one-
way ANOVA for the Grit-S, and a one way MANOVA for the RCMAS-2 total scores and subtest 
scores.  These findings will be reviewed first, as they had a direct impact on the analytical 
treatment of the data for subsequent research questions. 
Research Question 1:  Grit-S Gender Differences 
 In order to determine whether there were differences between boys’ and girls’ scores on 
the self-report Grit Scale, a one-way ANOVA was performed on boys’ and girls’ Grit scores.   
The mean Grit score for boys was 3.48, (sd = .445).  The mean score for girls was 3.53 (sd = 
.613).  Results from the ANOVA indicate that no significant difference was found between boys’ 
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and girls’ mean scores [F (1, 30) = .065, p = NS] (see Table 1).   Because there was no significant 
difference between males and females’ Grit Scores, the subjects’ scores will be combined for 
subsequent analyses. 
Table 1, Comparison of Grit-S Results by Gender (n=32)   
 Sum of Squares df Mean Square F Sig. 
Between Groups .020 1 .020 .065 .800 
Within Groups 9.335 30 .311   
Total 9.355 31    
 
Research Question 2:  RCMAS-2 Gender Differences 
 In order to determine whether there were differences between boys’ and girls’ self-
reported anxiety sub-scores and total scores on the RCMAS-2, a one-way MANOVA was 
performed between boys’ and girls’ RCMAS-2 total and subtest T-scores.  The determination that 
a one-way MANOVA was the appropriate choice for this analysis depended upon the presence of 
a correlation between the subtests and total score on the RCMAS-2.  As shown in Table 2, 
statistically significant, strong positive correlations were found between the RCMAS-2 total score 
and the Physiological Anxiety (r = .826, p < .01), Worry (r = .928, p < .01), and Social Anxiety 
(r = .900, p < .01) sub tests.  Weak negative correlations were found between the Defensiveness 
scale and the RCMAS-2 total score, along with the Physiological Anxiety and Worry subtests, 
none of which were statistically significant.  The Defensiveness subtest was found, however, to 
have a statistically significant, moderately negative correlation with the Social Anxiety subtest (r 
= -.364, p < .05).  Statistically significant, strong, positive correlations were also found among 
and between each of the other three subtests as well (see Table 2). 
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Table 2,  Pearson Correlation (r) Matrix RCMAS-2 Total and Subtest T-Scores for 3rd Grade 
Elementary School Students (n = 32) 
Test 
RCMAS 
Defensiveness  
RCMAS 
Physiological 
Anxiety  
RCMAS 
Worry  
RCMAS 
Social 
Anxiety  
RCMAS Total r -.288 .826** .928** .900** 
Sig. (2-tailed) .109 .000 .000 .000 
RCMAS 
Defensiveness  
r  -.219 -.196 -.364* 
Sig. (2-tailed)  .228 .281 .041 
RCMAS 
Physiological 
Anxiety 
r   .640** .619** 
Sig. (2-tailed)  
 
.000 .000 
RCMAS Worry r    .795** 
Sig. (2-tailed)    .000 
**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the .05 level (2-tailed). 
 
Table 3 shows the mean T-scores for the combined sample group (n = 32), as well as for 
boys (n = 12) and girls (n = 20) on the complete RCMAS-2, and for each of the reported sub tests 
included in the assessment protocol.  Female students reported higher mean scores on the 
RCMAS-2 Total Score, as well as each of the sub scales.  The largest discrepancy (5.02) was 
found between group means on the PHY subtest, while the smallest discrepancy (2.08) occurred 
on the WOR subtest. 
Table 3, Results of RCMAS-2 Total and Subtest Scores by Gender (n=32) 
 Gender Mean Std. Deviation N 
RCMAS Total  
(T Score) 
Male 53.00 9.695 12 
Female 56.45 9.859 20 
Total 55.16 9.788 32 
RCMAS Defensiveness 
(T Score) 
Male 43.33 8.217 12 
Female 47.35 8.254 20 
Total 45.84 8.344 32 
RCMAS Physiological Anxiety  
(T Score) 
Male 50.33 10.263 12 
Female 55.35 10.718 20 
Total 53.47 10.671 32 
64 
 
RCMAS Worry  
(T Score) 
Male 55.42 8.691 12 
Female 57.50 7.409 20 
Total 56.72 7.842 32 
RCMAS Social Anxiety  
(T Score) 
Male 49.83 9.898 12 
Female 53.60 11.100 20 
Total 52.19 10.663 32 
(p < .05)     
 
 Table 4 shows the results of a MANOVA, which indicate that there is no significant 
difference in levels of reported anxiety on the RCMAS-2 or any of the individual sub tests based 
on the participants’ gender.  For this reason, any additional analysis of scores for this study will 
be conducted on the combined sample group as a whole, and not by gender subgroup. 
Table 4, Results of One-Way MANOVA (Multivariate Testsa) on the RCMAS-2, by Gender (n = 32) 
Effect Value F Hypothesis df Error df Sig. 
Intercept Pillai's Trace .996 1143.832b 6.000 25.000 .000 
Wilks' Lambda .004 1143.832b 6.000 25.000 .000 
Hotelling's Trace 274.520 1143.832b 6.000 25.000 .000 
Roy's Largest Root 274.520 1143.832b 6.000 25.000 .000 
Gender Pillai's Trace .234 1.271b 6.000 25.000 .306 
Wilks' Lambda .766 1.271b 6.000 25.000 .306 
Hotelling's Trace .305 1.271b 6.000 25.000 .306 
Roy's Largest Root .305 1.271b 6.000 25.000 .306 
a. Design: Intercept + Gender 
b. Exact statistic 
Research Question 3a:  Relationship between Grit-S (Self Report) and RCMAS-2 
 The third research question was divided into two parts, and focused on the existence of a 
relationship between scores collected on the Grit-S and the RCMAS-2.  Research question 3a, 
“What is the relationship between a student’s self-report grit score, and test and school anxiety,” 
examines results from the student self-report rating scales previously described.  In order to 
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determine whether there was a significant relationship between the Grit-S self-report and the 
RCMAS-2 scores, Pearson Product Correlations were performed.  Pearson Correlations were 
used to analyze the scores collected from the subjects on the Grit-S (Self Report) and the 
RCMAS-2 total and subtest scores.  Table 5 contains the means and standard deviations for the 
Grit and RCMAS-2 scores. 
Table 5, Combined Group Results for Measures of Grit (Grit-S) and Anxiety 
(RCMAS-2) in 3rd Grade Elementary School Students (n=32) 
Test Mean Std. Deviation N 
Grit Score (Self Report) 3.51172 .549339 32 
RCMAS Total (T) 55.16 9.788 32 
RCMAS Defensiveness (T) 45.84 8.344 32 
RCMAS Physiological Anxiety (T) 53.47 10.671 32 
RCMAS Worry (T) 56.72 7.842 32 
RCMAS Social Anxiety (T) 52.19 10.663 32 
 
 Correlations among the Grit score and the RCMAS-2 subtest scores are shown in Table 6.    
As can be seen in the table, statistically significant correlations were found between the Grit-S 
and the total RCMAS-2 T-scores, as well as with each of the RCMAS-2 subtests.  The strongest 
negative correlations were found between the Grit-S and the RCMAS Social Anxiety subtest (r = 
-.522), and the Grit S and RCMAS Total Score (r = -.496). 
Table 6, Pearson Correlation (r) Matrix for Grit-S, RCMAS-2 Total and Subtest T-Scores for 
3rd Grade Elementary School Students (n = 32) 
Test 
RCMAS 
Total  
RCMAS 
Defensiveness  
RCMAS 
Physiological 
Anxiety  
RCMAS 
Worry  
RCMAS 
Social 
Anxiety  
Grit Score r -.496** .427* -.383* -.452** -.522** 
Sig. (2-tailed) .004 .015 .030 .009 .002 
**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the .05 level (2-tailed). 
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Research Question 3b:  Relationship between Grit-S (Informant Report) and RCMAS-2 
 Research question 3b, “What is the relationship between informant (parent) report of 
child’s Grit score and test and school anxiety,” focuses on the results of the parent version of the 
Grit-S and the same student report version of the RCMAS-2 used previously.  In order to 
determine whether there was a significant relationship between the Grit-S (Informant) survey and 
the RCMAS-2, Pearson Product Correlations were performed.  The Grit-S Informant was 
completed by one parent or guardian of each participating student subject, and the RCMAS-2 was 
completed by the students themselves.  While the total number of participants in the student 
subject group was 32, the parent subject group responses were fewer in number (n = 23), making 
a significant correlation difficult to calculate due to the small number of paired respondents.  The 
mean Grit-S Informant score was 3.19 (sd = .479), and as can be seen in Table 7, no significant 
correlations were found between the informant GRIT score and the students’ RCMAS-2 total or 
subtest scores. 
Table 7, Pearson Correlation (r) Matrix for Grit-S (Informant), RCMAS-2 Total and Subtest T-
Scores for 3rd Grade Elementary School Students (n = 23) 
 Test 
RCMAS 
Total  
RCMAS 
Defensiveness  
RCMAS 
Physiological 
Anxiety  
RCMAS 
Worry  
RCMAS 
Social 
Anxiety  
Grit-S 
Parent Score 
r -.189 .022 .030 -.293 -.337 
Sig. (2-tailed) .389 .921 .890 .175 .115 
**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the .05 level (2-tailed). 
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Research Question 4:  Relationship between Grit S (Self Report) and Grit-S (Informant 
Report) 
 The final research question, “Is there a relationship between parents’ reported levels of 
grit and their children’s reported levels of grit,” focuses on the results of both versions of the 
Grit-S (informant, and self-report) that were completed for this study.  A Pearson Correlation was 
run to determine whether a relationship existed between the students’ Grit-S scores and the Grit-S 
Informant scores.  As stated previously, the Grit-S was completed by the student participants, 
while the Grit-S Informant was completed by one parent or guardian for each student participant.  
The results of the analysis indicated that there was a significant correlation between the students’ 
GRIT-S scores and the informants’ GRIT-S scores (r = .498, p = .016).   
Results and Interpretation 
 The results of the study indicate that a statistically significant relationship exists between 
grit and anxiety in 3rd grade students.  In addition, the results related to gender differences in both 
grit and anxiety indicate that no significant differences exist, confirming previous research 
results.  The implications of these and other findings will be discussed, along with the associated 
hypotheses for each, in the following section. 
Comparison of Grit Scale Scores by Gender 
The first research question sought to determine whether differences existed between boys’ 
and girls’ responses to the Grit Scale.  Based on the results of this study, we fail to reject the null 
hypothesis that no statistically significant difference exists between boys’ and girls’ self-ratings 
of grit within the subject group.  At the same time, we reject the alternative hypothesis that there 
68 
 
is a statistically significant difference between boys’ and girls’ self-ratings of grit within the 
subject group for this study. 
These findings are consistent with those reported by the original authors of the Grit-S, 
who indicated through their own validation research that Grit-S scores did not differ significantly 
by gender (Duckworth & Quinn, 2009).  In their study, the Grit-S developers looked specifically 
at factors such as gender, age, level of education, and number of career changes in order to 
determine if any of these indicators had an impact on Grit-S scores.  Of these categories, gender 
was the only factor that was determined to have had no impact on the Grit-S scores (Duckworth 
& Quinn, 2009).  For this study, these findings are significant because they allow us to consider 
the entire sample group as a whole, instead of breaking it down into two groups of respondents by 
gender.  As we continue to explore grit as a character trait, we can confirm that it is not 
something more naturally inherent to either girls or boys.   
Comparison of Anxiety Scale Scores by Gender 
 The next research question focused on differences in measured levels of anxiety between 
boys and girls on the RCMAS-2.  Once it was established that the results of the subtests were 
correlated to the total score on the RCMAS-2, a MANOVA was used to determine whether any 
differences existed between girls’ responses and boys’ responses on the scale.  The results 
indicated that there was no significant difference found, and so for this reason, we fail to reject 
the null hypothesis, that no statistically significant difference exists between boys’ and girls’ self-
ratings of school-based anxiety.  At the same time, we reject the alternative hypothesis that a 
statistically significant difference exists between boys’ and girls’ self-ratings of school based 
anxiety. 
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 During the development and standardization of the RCMAS-2, researchers examined the 
mean scores of their sample group against a number of demographic factors such as age, gender, 
and ethnicity (Reynolds & Richmond, 1985, 2008).  While slight, reliable differences were found 
in the mean scores between gender groups (males scored slightly lower than the expected 
average, while females scored slightly higher than the expected average), the researchers 
determined that the effect size of these differences when compared to the expected average score 
of 50T was too small to have an impact on the interpretation of the results (Reynolds & 
Richmond, 1985, 2008).  In a recent study conducted to examine the validity of a short form of 
the RCMAS-2, researchers noted that female participants generally scored higher on measures of 
anxiety than their male classmates of the same age (Lowe, 2015). 
In this study, the results of the RCMAS-2 mirror the findings of the developers, and of 
subsequent researchers – boys’ average scores were slightly higher than girls’ in the sample 
group when comparing both the total score, as well as each of the subtest scores.  As noted in the 
original study, while a slight difference in the average scores was detected, it is not significant 
enough to have an impact on the interpretation of the results.  Once again, the significance for this 
study is that we can move forward in examining the results of the sample group as a whole, 
without the need to break the group down by gender demographics. 
Relationship between Measured Grit and Measured Anxiety 
 The central area for investigation in this study was an examination of the potential 
relationship between measured levels of grit and measured levels of anxiety in third grade 
students.  The research question was split into two parts, each with its own set of hypotheses, in 
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order to consider scores from the Grit-S self-report, as well as the Grit-S informant report for 
comparison.   
 Part A of the third research question focuses on the relationship between the students’ 
scores on the Grit-S and on the RCMAS-2.  Our results indicate that a significant negative 
correlation exists between scores on the Grit-S for the subject group, and the total standard score 
reported on the RCMAS-2, in addition to the Worry and Social Anxiety subscales, and to a lesser 
extent, the Physiological subtest.  A negative correlation indicates that as one of the tested 
variables is found at an increasing level, the other tested variable is found to be present at a lower 
level, in a way that indicates a significant relationship.  In terms of the present research, as scores 
on the Grit-S increase, subsequent scores on the anxiety scale decrease.  While these results do 
not necessarily indicate a causal relationship, they do allow us to reject the null hypothesis that no 
statistically significant correlation existed between the two measures.  In addition, we reject the 
second alternative hypothesis that a positive correlation exists between the two measures.  
Finally, we fail to reject the first alternative hypothesis that a statistically significant negative 
correlation exists between subject group scores on the Grit-S and RCMAS-2. 
An inverse relationship between grit and anxiety makes sense when compared with 
previous studies on the characteristics.  In her research on grit as an indicator of academic 
success, Duckworth defines the trait as “passion and perseverance towards a long term goal.”  
She goes on, however, to characterize grit as an ability to look at achievement as a marathon, and 
to overcome failure, adversity, and plateaus in progress on the path to the ultimate goal 
(Duckworth et al., 2007).  It is the ability to overcome failure that research indicates is 
incompatible with anxiety, especially in the academic setting.  Research into adolescent and 
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childhood anxiety indicates that school-based anxiety related to evaluation and performance is 
one of the most common situations in which impairment is demonstrated (Mychailyszyn et al., 
2011).  The ability to view failure as a stepping stone to success, without being sidetracked by 
performance anxiety, is one of the hallmarks of a gritty individual (Chang, 2014; Duckworth et 
al., 2007; Laursen, 2015). 
Part B of the third research question looks at the relationship between the scores collected 
from participating parents on the informant version of the Grit-S, and the same set of scores 
collected from the student subject group members on the RCMAS-2.  Based on the findings, we 
fail to reject the null hypothesis that there is no statistically significant relationship between 
scores on the Grit-S informant version, and the RCMAS-2.  Additionally, we fail to accept the 
two alternative hypotheses that either a positive or negative correlation exists between the scores 
on the Grit-S informant and the RCMAS-2 total score and subscales.  In this case, the analysis 
indicates only one negative correlation between the informant version of the Grit-S and one of the 
subscales – the Social Anxiety index, which is not significant.  None of the other subscales, nor 
the total RCMAS-2 scores are found to have any significant relationship.  Responses to the parent 
surveys were fewer in number than the student sample group, which makes the overall sample 
size smaller than desired for this study (Cresswell, 2015), potentially having an impact on the 
significance of the results.  Interestingly, the mean Grit-S scores as reported by students were 
higher than those scores reported on the informant version of the scale. 
Relationship between Measured Grit and Parent Reported Grit in Students 
The final research question examines the consistency with which student responses and 
parent responses to the Grit-S reflected student participants’ levels of grit, as a means of 
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validation.  Based on our findings, we can reject the null hypothesis that no statistically 
significant relationship exists between students’ reported levels of grit based on a parent as 
informant, and students’ measured levels of grit.  At the same time, we fail to reject the 
alternative hypothesis that a statistically significant relationship exists between students’ reported 
levels of grit based on a parent as informant, and students’ measured levels of grit. 
The authors of the Grit-S recommend utilizing an informant version of the scale when 
administering the scale in order to control for any potential false positives that might occur in the 
individual responses that are collected using the tool (Duckworth & Quinn, 2009).  In previous 
studies reported by the authors of the scale, the informant version had a significant positive 
correlation to the self-report version for family members or peers, with scores of r = .45, p < 
.001, and r = .47, p < .001, respectively (Duckworth & Quinn, 2009).  The data gathered during 
this study were consistent with these numbers, and even slightly stronger, despite a much smaller 
sample size (n = 23) and lower level of significance (p < .05). 
These findings are important as a means to validate the responses collected by the 
students in the subject group.  As noted by the Grit-S developers, self-report scales are subject to 
the opinions and feelings of the respondents at the time that the protocol is completed.  In some 
cases, subjects might respond in a way that reflects hopeful future performance, instead of an 
honest report of present performance.  The results here support an accurate depiction of student 
levels of grit, while following the developers’ recommended procedure for administration 
(Duckworth & Quinn, 2009).    
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Summary 
 This chapter discussed the findings of a quantitative, correlational study designed to 
compare the prevalence of grit and anxiety in elementary-aged students.  The results of the study 
indicate that a significant relationship exists between measures of grit and anxiety in third grade 
students. An analysis of the Grit Scale results and the RCMAS-2 results by gender indicates that 
no significant differences exist between boys and girls participating in the study on either 
measure, which confirms previous research conducted on both of the rating scales used in the 
study.  In addition, the results of the grit scale, when compared with an informant version of the 
scale, indicate reliable findings between respondents.  Finally, an analysis of the Grit-S informant 
results, when compared to the student results on the anxiety scale, do not indicate a significant 
relationship. 
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Chapter 5:  Conclusions, Implications, and Recommendations 
Introduction 
 The purpose of this study was to examine whether or not a relationship exists between 
measured levels of grit and school-based anxiety in elementary-aged students.  At the same time, 
we explored whether any differences existed between gender groups on measures of the same two 
characteristics.  Evidence exists indicating that school-based anxiety and stress are on the rise at 
the elementary level, with more students seeking out counseling supports and services, or medical 
intervention at a younger age (Brown, 2013; Reinblatt & Riddle, 2007).  Research indicates that a 
heavier focus on mandated high stakes standardized testing has had a direct impact on the 
increased levels of stress and anxiety exhibited by some of our youngest students (Au & Gourd, 
2013; Diamond, 2007; Lobman, 2014).  
 A correlational explanatory – comparative design was utilized for this study, in order to 
examine the results of two quantitative measures – the Grit-S, designed to measure the 
participants’ expressed level of grit, and the RCMAS-2, a widely utilized measure of anxiety in 
children.  Both scales were administered to a group of 32 third grade students attending a 
suburban elementary school in a large, affluent school district near a major city in the 
northeastern United States.  Every third grade student in the subject building (n=103) was invited 
to participate in the study, and the sample groups contains all those that accepted the invitation.  
Parents of participating students were also invited to complete an informant version of the Grit-S, 
although only 23 of the 32 possible respondents submitted scales. 
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  This chapter will continue to build on the results and findings presented in Chapter 4, 
while offering conclusions to the research questions and recommendations for further research as 
well as practical applications based on the information gathered during this process. 
Conclusions 
The purpose of this research was to examine whether a relationship exists between the 
level of grit that a student reports, and the level of school-related anxiety that he or she reports 
experiencing.  The potential grit-anxiety relationship could provide key insight into new 
methodology or strategies for reducing student anxiety, as well as provide parents and teachers 
with a new perspective on how students experience the academic tasks placed before them.  The 
study was designed to answer following questions: 
1.  Is there a difference between boys’ and girls’ self-ratings of Grit? 
2.  Is there a difference between boys’ and girls’ self-ratings of school-based anxiety? 
3.  What is the relationship between the elementary children’s level of grit and the prevalence 
of test and school anxiety?  This questions is subdivided into two parts: 
a. What is the relationship between the child’s self-report Grit score and test and school 
anxiety? 
b. What is the relationship between informant (parent) report of child’s Grit score and 
test and school anxiety?   
4.  Is there a relationship between parents’ reported levels of grit and their children’s reported 
levels of grit? 
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Chapter 4 provided a detailed analysis of the results of quantitative measures conducted to 
address each of these questions, along with an interpretation of those results as they relate back to 
the central question of this study.  In this chapter, the researcher provides additional analysis of 
the conclusions reached in the study, along with a discussion of recommendations for practice 
and for future research in this area. 
Gender Differences in Grit and Anxiety 
 The importance of this study’s findings related to gender differences in elementary 
students extends beyond the use of this information to determine the type of statistical analysis to 
be applied to the sample group results.  At the heart of the question is the concept of grit as a non-
cognitive trait that can be identified in any student, regardless of demographics like race, socio-
economic status, or in this case – gender.  The results of this study, along with previous research 
conducted by the original developers of the scale, indicate that both boys and girls can 
demonstrate grit, and that gender does not play a role in determining how gritty students are.  At 
the same time, both boys and girls have the potential to demonstrate a lack of grit, also without 
regard for gender. 
 As previously discussed, results on the anxiety scale used for this study also indicated that 
there was no significant difference within the sample group based on gender.  Neither boys, nor 
girls were more likely to register higher levels of anxiety than the other group in this study.  
Interestingly, research on child and adolescent anxiety indicates that female students typically 
register higher frequency of reported anxiety, in addition to higher levels of intensity (Costello, 
Mustillo, Erkanli, Keeler, & Angold, 2003; Gullone, King, & Ollendick, 2001; Lowe, 2014; 
Raad, 2013).  Researchers have offered a number of theories to explain these differences between 
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boys and girls, including societal pressure and expectations of how each group expresses anxiety, 
differences in brain structure between boys and girls, and even differences in willingness to 
honestly self-evaluate and disclose anxiety (Lowe, 2015).  It should be noted that while the 
differences in gender reporting of anxiety were not statistically significant, this is likely due to the 
small sample size participating in the study.  The variation in levels of reported anxiety in larger 
sample groups of boys and girls in the previous research amounted to a difference of .09% 
(Lowe, 2015), a measure that would not easily be noted in a sample group of 32, and that 
certainly would not register as significant.  This could explain the discrepancy in findings here, as 
could the age of the students participating.  Previous research on the RCMAS-2 included students 
in grades 2-12, with older adolescents reporting higher levels of anxiety than younger 
participants.  It stands to reason that third grade students would report smaller gender 
discrepancies in levels of anxiety than their older classmates – especially older female students as 
the trend indicates (Lowe, 2015). 
Correlation between Grit and Anxiety in Elementary Students 
 The main question posed by this study involves the potential relationship between grit and 
the presence of anxiety in elementary aged students.  The mental model pictured in chapter 1 
illustrates a theoretical framework of the relationship that essentially represents an inverse 
correlation.  Plainly stated, as the presentation of one trait (grit) is found in higher levels, the 
second trait (anxiety) is generally found in lower levels.  The results of this study, as described in 
chapter 4, serve to confirm that hypothetical relationship.  As students’ reported levels of grit 
increased – their reported levels of anxiety decreased.   
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Logically, this hypothesis makes sense, in that a student who demonstrates the 
characteristics of grit – perseverance, passion, goal oriented attitude, ability to work through 
obstacles – is also likely to be a student that is less worried about taking risks, or about failing; 
both characteristics of students who report anxiety about academic performance and testing.  
While we cannot conclude that the presence of one trait causes the absence of the other, the 
measurement of an inverse relationship here leads to an interesting thought experiment about the 
impact that teaching and fostering grit in students can have on perceived or expressed levels of 
anxiety or worry in the academic setting.  Implications and recommendations related to these 
findings will be discussed further in this chapter. 
Implications 
 The increased presence of anxiety in elementary aged students surrounding academic 
performance and high stakes standardized testing poses a potential threat to the health and well-
being of children in the public school setting.  For this reason, educators, parents, and specialists 
need to explore new ways to reduce anxiety, or to prevent it from occurring in unhealthy ways 
altogether.  In this study, the researcher utilized a correlational approach to examine anxiety and 
the relationship that it may have with grit – a positive, non-cognitive trait that research has shown 
to be a better predictor of academic success than traditional measures like Grade Point Average 
(GPA) or Intelligence Quotient (IQ) scores.   
The conclusion reached here, using quantitative data and statistical analysis, indicates that 
a negative correlation is present between the two traits. When applied to the original hypothesis, 
this could mean that grit and anxiety do not coexist in either high or low levels when measured in 
elementary students.  In addition, it is evident from the conclusions described here that these 
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results are consistent across gender.  Educators, parents, and other stakeholders interested in the 
health and well-being of elementary aged students could use these conclusions as the starting 
point in the design of interventions or strategies that could serve to foster grit, thereby 
conceivably reducing the chance that anxiety develops. 
Aside from the limitations described in chapter 3, there are a few additional cautionary 
considerations that must be made when interpreting the results for practical use.  First, the sample 
size, while large enough for valid statistical analysis, was small.  Only 32 of the over 100 students 
who were invited agreed to participate in the study, while only 23 of those students’ parents 
responded to their portion of the rating protocol.  While the sample size is large enough to assure 
statistical accuracy in the data analysis, a larger sample size would increase the validity of the 
conclusions drawn here.  Additionally, as should be pointed out with any study of this type -- 
correlation does not indicate causation.  Just because there was found to be a relationship between 
grit and anxiety in this study, that does not mean that one trait either causes, or prevents the other.  
Caution should be used in interpreting the conclusions as such. 
Recommendations 
 The following sections include recommendations based on the results, findings and 
conclusions discussed here.  First, the researcher will outline recommendations for educational 
practice that can be implemented in the classroom and within the school community or culture as 
a whole, followed by recommendations for parents to consider as they guide their children 
through the educational process.  Finally, the researcher will provide recommendations for future 
research. 
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Recommendations for Educators 
 As described in chapter 2, which cites a growing body of research on the subject, the 
problem of childhood anxiety connected with school performance and high stakes testing is one 
that needs to be addressed by all stakeholders in the educational lives of students.  At the 
elementary level, school counselors are tasked with teaching lessons about stress relief in the 
classroom.  At the same time, higher levels of support are delivered through group or individual 
counseling sessions focused on social and emotional needs including stress and anxiety. 
Many schools have begun to introduce concepts related to the development of a growth 
mindset along with their shift in focus to teaching 21st century skills, as discussed previously.  
Collaboration, Communication, Creativity, and Critical Thinking are the “4 C’s” of 21st century 
learning, and many initiatives designed to develop these skills begin with a focus on traits like 
growth mindset and grit, in order to foster in students a desire to solve tough challenges and to 
embrace failure as a necessity for learning (Bell, 2010; Ragsdale, 2014).  When students begin to 
seek out and embrace challenges for the love of learning, it stands to reason that potential levels 
of anxiety surrounding more rigorous tasks will be reduced. 
Educators can have a direct impact upon the development of positive character traits by 
devoting instructional time during the school day to instruction and practice in these areas.  
Duckworth and her research partners have developed tools and resources available online at the 
Character Lab (www.characterlab.org) to help educators in the classroom foster three sets of 
character strengths in their students.  By utilizing strategies and curricular materials such as the 
ones provided on the Character Lab site, practitioners can help students to develop these skills, 
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which are proven to be better indicators of academic success than traditional measures of 
intelligence or performance (A. Duckworth, 2017). 
There is no guarantee that increasing grit in students could serve as a strategy to reduce or 
prevent anxiety, but the positive benefits of developing gritty students seems, in this researcher’s 
view, to outweigh the potential risks.  If a student develops a healthy mindset about learning, 
there is no limit to what he or she can accomplish or overcome.  The parental role helping to 
develop a healthy learning mindset cannot be overstated. 
Recommendations for Parents 
 A child’s outlook on school performance can be easily connected back to the influence of 
their first teacher – their parent.  Research indicates that in many situations, anxiety experience by 
children around school performance is based on their anticipation of the reaction that others will 
have to their performance - not necessarily on an intrinsic feeling of success or failure (N. Segool 
et al., 2013; von der Embse, Barterian, & Segool, 2013).  Many of the strategies encouraged in 
the research around growth mindset and grit can also be fostered at home, through simple shifts in 
how parents praise their children, and in how they react to their children’s successes or failures 
(Dweck, 2007b; Shechtman et al., 2013). 
 Positive praise can be a powerful tool in the development of growth mindsets, as long as it 
is utilized effectively.  According to research, instead of praising innate skill or talent when a 
child is successful (e.g. “you are brilliant,” or “you are so smart!”) parents should instead focus 
on the work or effort expended in order to realize the accomplishment (e.g. “you worked really 
hard on that project,” or “that looked really tough – you did a great job.”) (Dweck, 2007a, 
2007b).  When a child completes something quickly and easily, instead of praising their skill, 
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parents should emphasize the value of a challenge.  Dweck suggests that parents should apologize 
for wasting the child’s time on something so simple, and promise to give them a challenge that 
they can learn from next time (Shechtman et al., 2013).  This shift can be challenging for parents 
who were themselves raised in a system that valued grades and test scores as the only measures of 
learning, but that doesn’t make the shift any less important. 
 Parents can also promote grit and perseverance by helping their children to set and 
achieve manageable long term goals, and by creating a home environment that embraces 
challenges and hard work, while supporting “effortful control” by minimizing distractions 
(Shechtman et al., 2013).  By encouraging children to engage in activities that do not result in 
immediate reward or gratification, or that take multiple attempts to complete, parents can foster 
the development of grit and perseverance over time. 
 In addition to praising effort and promoting grit, parents can advocate for change at the 
school district level, working with teachers and administrators to focus less on test scores, and 
more on authentic learning opportunities that can provide students with the opportunity to 
struggle with challenging, rigorous content, while at the same time embracing failure for the 
experience it can provide.  Parental support for a shift in pedagogical approaches in the classroom 
is essential to the movement towards authentic learning as well (Shechtman et al., 2013). 
Recommendations for Future Research 
 While the results of this study allowed the researcher to draw a number of conclusions 
about the relationship between grit and anxiety in elementary students, additional questions were 
also raised when the findings were analyzed.  Some of the following recommendations are 
formulated to improve upon the research conducted here, thereby sharpening the focus and 
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reliability of the results.  At the same time, some of the recommendations are designed to use the 
research questions and subsequent conclusions from this study as a starting point for the 
development of additional areas of related research.   
First, future research should be designed to replicate this quantitative, correlational study with 
a larger sample size, and a higher rate of parent participation with the sample group.  This will 
add a further layer of reliability to the results.  In addition, participants from a wider range of ages 
should be utilized in future studies.  The research shows that grit improves with age naturally, 
(Duckworth & Quinn, 2009)and a wider range in participant age could validate the findings from 
previous studies.  At the same time, research into childhood and adolescent anxiety indicates that 
the prevalence of many types of anxiety increases as children grow into adolescence – 
particularly in females (Reynolds & Richmond, 1985, 2008).  Examining the relationship 
between grit and anxiety in adolescent students could provide insight on the growth and 
development of students. 
In addition, future research should include an experimental design, utilizing some of the 
currently available information on teaching character traits like grit and growth mindset.  Using a 
pre/post design, subjects would complete the same scales as utilized in the current study, with the 
addition of a unit of instruction practice provided over the course of the school year designed to 
foster grit in students.  Researchers could then measure not only the change in levels of grit, but 
also any changes in levels of anxiety in students completing the course of study.  The 
implications of this type of research could provide new insights into not only the effectiveness of 
grit education – an area covered in existing research (Guidera, 2014; Lyon, 2014; Sheehan, 2014) 
– but also into effective strategies for reducing anxiety. 
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Summary 
 Utilizing a quantitative, correlational design, this study sought to identify whether or not a 
relationship exists between the measured levels of grit and anxiety in a group of elementary-aged 
students.  Reported levels of performance-based anxiety in elementary-aged students has been on 
the rise in recent years, with research citing an increased emphasis on standardized testing as a 
potential cause (Cassady & Johnson, 2002; Cizek, 2001; Lobman, 2014; Ysseldyke et al., 2004).  
Grit is a character trait defined as passion and perseverance towards a long term goal, and 
research indicates that it can be a better predictor of academic success than traditional measures 
like IQ or GPA.  One of the foundational concepts related to grit is the development of a growth 
mindset, or the belief that intelligence is not fixed, but can in fact be improved through effort, 
persistence, and learning from failure (Duckworth et al., 2007; Dweck, 2007; Hochanadel & 
Finamore, 2015; Laursen, 2015).  The conceptual framework for this study theorized that the two 
characteristics, grit and anxiety, would seem to be in opposition of each other when it comes to 
school-based performance tasks. 
 Three streams of research were examined, including research on the prevalence of anxiety 
in children and adolescents, especially related to high stakes testing and school performance 
tasks.  In addition, research on growth mindset and grit was reviewed, along with methods and 
tools for teaching and measuring both.  With these concepts in mind, the researcher collected and 
analyzed quantitative data, and determined that an inverse relationship was found between grit 
and anxiety in the subject group.  This meant that when levels of grit were higher, levels of 
anxiety were lower in students participating in the study.  The implications of these findings were 
discussed, along with recommendations for practitioners and for further research. 
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 During the time that this study was conducted, the US Congress passed the Every Student 
Succeeds Act (ESSA), which replaced No Child Left Behind (NCLB) as the federal education 
legislation that governs how public schools teach and assess children in America.  Some of the 
provisions of ESSA include an apparent de-emphasis on high stakes standardized testing as a 
measure of accountability for schools, instead allowing states more control over the frequency 
and type of assessments that are required of students (Gewertz, 2016).  Educators that shift their 
focus away from standardized test preparation and towards authentic assessment of 21st century 
learning skills and traits are better preparing students to meet the challenges that they face when 
they leave the safety of the schoolhouse.  Character traits like grit, curiosity, growth mindset, 
gratitude, optimism and self-control will, in this researcher’s opinion, could ultimately prove 
more useful to our students than any other lesson we can teach.   
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